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I-  I;  I.  i 

A  ill  call  forth  no  mntra.:  :  we  say  that  even  to-day 

a  vast  number  of  substances  are  laid  on  one  side  aa  useless 
and  are  then  exposed  to  the  gradual  decay  u  organic 

body  can  escape,  since  it  already  contains  the  inherent  con- 
ns for  decay — substances  *  rational  treat  n 
would   !>«•-,  M'-uily   be  capable   of    further    utilisation 
rarely  would  such  apparently    worthless   bodies   produce  a 
product,  or  even  a  series  of  products,  would  make 

«•   of    the  waste   matter   almost  equal   to   tbir 
the  original  mat* 

To  show  the  truth  of  what  has  just  been  said,  and  the 
gent;  ance  of  waste  products  in  regard  to 

utilisation  and  economic  yield,  I  may  point  to  the  chemical 
iiulustrirs.  number  of  such  cases  so  strU 

numerically  as  well  as  economically,  as  in  these  industries. 

I  may  recall  for  a  moment  the  rich  treasure  in  coal-tar, 
and  mention  the  many  oils  and  ethers,  which  so  frequently, 
•«»  modern  chemistry,  owe  tin  D  to  residues  and 

apparently  worthless  waste. 

More  than  ever  in    these  days  it  is   necessary  to  pay 
careful    regard    to    the    apparently    valueless.      Competition 
compels  all  round   the   most  economical,  and  conaequ< 
most  rational,  labour;  and  apart  from  proper  manage- 
t — economical   execution,   division   of    labour,  and    the 
n-j.l.ic  .M.u>m   of  manual   labour  by  the  exact  machine-power 
— the  means  of  prosperity  for  ••  is  to  be  found  in 

the  greatest  possible  utilisation  of  all  waste. 


vi  PREFA4  i. 

In  tin'  second  edition,  \vhich  has  become  necessary,  I 
have  endeavoured  to  add  all  advances,  all  new  and  approved 
processes  for  utilising  waste  matters:  aiiti.|unti»«l  and  unsuc- 
cessful processes  have  been  omitted,  numerous  new  practical 
methods  of  utilisation  have  been  introduced.  Tin:-  I  hope 
tint  the  work,  in  its  new  form,  may  be  and  remain  a  prac- 
1  guide  and  counsellor  to  those  engaged  in  technical  and 
industrial  work,  in  order  that  the  apparently  worthless  may 
be  transformed  into  new  and  valuable  products. 
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INTRODUCTION 

THERE  can  be  no  doubt  that  a  rational  utilUatiou  of  the 
waste  matters  which  are  produced  so  frequently  and  abun- 
dantly in  the  manufactures  and  industries,  is  of  extraordinary 
importance. 

\VhiU  we  not  i  that  some  waste  product 

is  accumulating  in  such  quantity  as  to  injure  and  retard 

•  •nil  tin  nous  progress  of  a  branch  of  industry,  we  also 
see,  not  rarely,  that  the  rational  treatment  and  utilisation 
of  such  waste  products  either  increase  very  considerably 

general  profits  of  an  industry  or  even  form  a  separate 
and  not  inconsiderable  source  of  ^ 

The  numerous  papers,  win  h  hive  had  as  their  subject  the 

tuMe  utilisation  of  waste  matters,  are  frequently  only  to 

be  found  sar  the  form  of  occasional  communications 

widespread   technical   literature,  so  thai. 

under  ordinary  conditions,  it  would  be  impossible  for  most 

i  engaged  in  technical  pursuits  to  discover,  from  among 

abundance  of  material,  that  which  is  especially  interesting 

to  them  and  the  requirements  of  their  avocation. 

1 
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It  was  no  easy  matter  to  exhaust  the  abundant  m:r 
and  arrange  it,  excluding  all  that  was  <l"uMfnl  and  super- 
fluous, in  such  a  form  that  the  practical  man.  \\hau-ver  his 
calling,  might  extract  what  is  really  useful. 

Since  the  present  work  is  the  only  one  in  tin-  German 
language,  which  for  the  first  time  considers  the  treatment  of 
waste  products  in  a  detailed  man  nor  and  from  a  prat: 
standpoint,  the  omissions  which  may  appear  here  and  there 
should  be  criticised  in  a  friendly  and  well-meaning  spirit. 
A  smooth  and  well-trodden  path  may  be  traversed  without 
danger  even  by  an  unsteady  wanderer,  l>ut  \\hnv  tin-  road 
must  be  first  marked  out  and  tho  rou»h  path  with  di!h<  ulty 
smoothed,  progress  is  a  constant  l>uul«-  with  hindrances. 


i  ii  \  r  i  r.  i;   I 
mi.  WAS! 

Utilisation  of  Town  Refuse.— The  question  «,f  the  removal 
and  rational  utii  <>f  the  waste  ma:  .wns  ha 

decades  occupied  the  attention  of  interested 
in.:  teles.     At  first  the  •  h:.-f  exertions  were  directed 

to  t  :u  any  way  useful  from  town  refute, 

ly  to  (.  e  fa-cal  matter  into  man 

rapid  -  the  large  towns  compels  the 

to  be  paid  t<»  ii  his  material. 

Meanwhile   :h«-  w.u  ;ce  of  hygiene  had  been  raised. 

severe  •  -»  had  taught  the  importance  and  results 

rs  in  large  towns,  especial  IN 

regard  to  the  \  n  of  epi  :isease,  of  a  clean  soil 

as  opposed  to  a  soil  saturated  with   decayed  and   con 
i 

;s  it  was  that  the  question  of  the  utilisation  of  town 

waste,  in  obedi«  necessity,  came  more  and   more  to 

verge  into,  How  can  the  refuse  matter  of  towns  be  removed 

:  satisfactory  to  hygiene  ?     The  industrial  utilisa- 

i  of  this  refuse  took  quite  a  secondary  place. 

Ities  are  encountered  in  the  manufacture 

of  fertilisers  from  fa-cal  matter,  which  is  subjected  to  so  many 

precise  and  emphatic  sanitary  regulations,  that,   especially 

o  it  requires  considerable  capital,  it  has  been  quite  forced 

background.     large  towns  and  cities  become  more 

and  more  favourable  to  the  water-carriage  of  fecea,     This  is 

because  the  most  prominent  authorities  in  hygiene  designate 

as  the  most  suitable.     They  cast  aside  reflections 

on  the  loss  to  agriculture  of  the  material,  and  also  remove 

doubts  as  to  the  advisability  of  the  method  by  advancing  the 

proved  automatic  purification  of  rivers. 
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The  removal  and  utilisation  of  that  waste  of  towns  which 
may  be  described  as  household  refuse,  or  "  dust/'  is  a  different 
matter.  In  this  case  also  a  process  of  complete  and  innocuous 
destruction  is  to  be  regarded  as  the  ideal.  From  tin  politico- 
economical  point  of  view,  and  for  the  sake  of  the  profit,  it 
appears  both  desirable  an<l  justifiable  to  separate  material  of 
any  value  from  the  dust.  The  final  solution  of  the  j.rnl  -1. -m 
will  lii«  in  the  combination  of  the  two  endeavours:  to  extract 
from  the  dust  what  is  still  of  value  and  convert  it  into  useful 
product,  and  to  destroy  completely  what  is  valueless. 

In  Knjand  dust  was,  and  is,  frequently  burned.  The 
combustion  takes  place  in  special  furnaces,  called  "destructors," 
according  to  the  system  of  Freyer.  Such  ;i  furnace  hums  all 
the  refuse  of  a  town,  both  dry  and  wet  It  is  said  that,  by 
means  of  the  destructor,  it  is  possible  to  hum  dust  to  which 
a  large  quantity  of  inorganic,  in« -onihustible  matter  has  been 
added.  The  furnace  stands  in  a  brick  building,  and  is  fed 
from  above.  To  the  platform  of  the  building  leads  a  stage, 
by  which  the  dust-carts  are  brought  up;  they  then  deliver 
directly  over  the  opening  of  the  furnace.  The  dust  gradually 
descends.  I  <e  for  all  lighted  by  means  of  a  small 

coal  fire,  and  afterwards  burns  continuously.     It  slowly 
farther  and  farther,  finally  reaching  the  part  of  the  furnace 

.Inch  the  heat  is  most  intense.     The  burnt  residue  passes 

ugh  a  grate  into  an  ashbox,  from  which  it  can  be  easily 
removed.  T  allation  consists  of  several  furnace 

juxta]x>sition — in  most  towns  six,  but  fmm  right  to  twelve 
are  also  found.  From  the  hygienic  point  of  view,  it  is 
important  to  know  whether  the  gases  given  oil  in  the  process 
of  combustion  are  harmful  to  the  neighbourhood.  It  has  been 
found  that  the  combustion  is  practically  complete;  however, 
in  order  to  remove  any  carbon  monoxide  which  may  be 
present,  a  smoke-consumer  is  attached  to  the  destructor.  Tin 
temperature  in  the  hottest  part  of  the  furnace  cannot  be 
measured ;  in  th  lines  it  is  about  300-400°  C.  An 

erection  of  this  kind  requires  no  great  space. 

In  the  immediate  neighbourhood  of  London  there  are 
seven  or  eight  destructors,  some  of  which  are  within  London, 
and  closely  surrounded  by  houses.  In  Whitechapel,  for 
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example,  the  destructor  U  only  sixteen  feet  removed  from  the 
wall  of  the  nearest  house,  without  injury  to  the  inhabitants, 
Destructors  are  in  operation  in  ut  least  tw«  lisli 

towns,  and  some  have  been  in  use  for  more  than  fifteen 
years.  A  furnaoe  of  t  i  hums  per  week  (Sundays 

exoepted)  24-35  tons  — ir.  about  30,000  kilos.  The 
cost  of  the  process  varies:  in  England  it  H  r.iimiiusd  thai 

«ts  about  one  shilling  to  bum  one  ton  of  dust;  but  in 
isolated  cases  the  cost  is  reduced  to  about  twopence  per 

to  <*f  the  combustion  have  many  technical  uses. 
Mortar  and  stone  are  made  from  UK-MI  ,  also,  the  heat  which 
is  given  out  in  tin-  combustion  of  the  dust  is  still  further 
utilised,  as  for  driving  compressed  air  installations,  for  ele< 

nig,  etc. 

In  tins  connect:  s  to  be  remarked  that  the  dust 

>h  towns  is  u  composition  from  that 

of  continental  towns,  since  in  Kn-land  coal  is  much  more 
extensively  used  for  heat  ate  houses  than  in  Germany. 

r,  in  18^4,  further  progress  was  made  in  the  con- 
struction of  destructors.  The  system  is  considered  the  best 
in  which  the  destructor  is  composed  of  a  group  of  furnaces 
in  the  form  of  cells,  general  n  nuiuK.-r.  l»uilt  of  fire- 

k,  and  covered  by  an  arch,  which  forms  the  top  of  the 

reverberator)-  furnace.     The  dust  is  empt  an  immense 

lie  top,  from  whu-h  it  passes,  sfter  being  rapidly 

1,  on  to  grates,  similar  to  those  of  boilers,  in  the  lower 

part  of  the  apparatus,  where  it  i-  burnt.     About  every  twenty 

iiites  a  fresh  charge  is  let  down  and  On  the 

average,  each  cell  of  the  destructor,  in  \v!  tire  is  never 

nguished,  burns  from  30-35  tons  of  du-t  p-r  week.     The 
ash  and  naces  are  ground,  and  mixed  with 

one-third  of  their  volume  of  hydraulic  lime  thus  forming  a 
blackish  cement,  not  of  very  agreeable  appearance,  but  selling 
at  e  1  lings  per  ton,  and  used  in  buildings  for  staircases, 

and  especially  for  drains.  The  specially  valuable  part  of  the 
process  lies,  however,  in  the  utilisation  of  the  heat  in  the 
production  of  steam  \\-\\  a  good  apparatus,  each  cell  of 
<>r  gives  ten  horse-power,  which  is  obtained  from 
a  boiler  immediately  attached  to  the  destructor.  In  twenty 
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English  towns  the  steam  produced  in  this  manner  is  used  for 
disinfecting  clothing  and  bedding.  At  Hastings  the  steam 
produced  in  this  manner  is  utilised  in  pumping  sea-water, 
which  is  used  for  Hushing  the  public  urinals  and  sewers,  and 
for  watering  the  streets.  At  Southampton  the  steam  pro- 

d  i.y  tlu»  destructor  compresses  air,  by  which  the  sewage 
is  raised  and  carried  away;  at  the  same  time,  it  produces 
energy  for  an  electric  linhtin^  installation.  In  other  places 
this  power  is  used  for  driving  chaff-cutters,  for  producing 
mortar  and  artificial  manures,  and  for  driving  grinding:  and 
mixing  machinery. 

The  importance  of  the  removal  and  utilisation  of  dust  at 

present  day,  in  view  of  the  rapid  growth  of  the  great 
towns,  is  evident  from  the  fact  that  London,  for  example,  has 
to  remove  not  less  than  a  thousand  tons  daily 
perience  of  Hamburg  is  interesting.  After  the  cholera 
epidemic  an  attempt  was  made  to  burn  the  refuse,  and, 
following  the  example  of  London,  a  furnace  for  dust  was 
erected.  The  experiment  was  favourable  under  the  condi- 
tions then  prevailing ;  the  dust  burnt  alone,  and  only  a 
certain  quantity  of  coal  was  required  to  start  the  combustion. 
Later,  the  dust  burnt  alone,  but  produced  a  rough  and 
apparently  valueless  clinker.  In  IJ.-rlin,  also,  a  destructor 
was  erected.  The  experiences  of  London  and  Hamburg  were 
utilised:  Knglish  workmen  were  engaged  to  build  and  v 
the  furnace.  Success  was  absolutely  wanting,  for  there 
remained  an  incombustible  residue  amount;  per 

cent.  Thus,  of  100  cwt.  which  were  brought  to,  and  had 
to  pass  through,  the  furnace,  and  which  could  only  be  kept 
burning  by  a  great  addition  of  coal,  60  cwt.  had  again  to  be 
taken  away.  The  municipal  authorities  were  therefore  com- 
pelled definitely  to  abandon  the  experiment 

In  the  next  place,  private  industry  stepped  into  the  field. 

her  more  than  a  year  ago  a  quite  new  method  of  disposal 
came  into  prominence,  known  as  i  -recess."     It 

requires  large-scale  arrangements  for  sorting  the  dust,  such  as 
were  installed  at  Budapest,  combined  with  the  burning  of  the 
combustible  portions.  An  endless  band  conveys  the  dust ;  on 
both  sides  stand  children  to  sort  the  rubbish.  One  has  to 


OF  TOWK 

green  glass,  another  white  «lmo,.»  third  r*g».«  fourth 
bones,  all  of  which  are  thrown  into  l*skeU  behind  the  picker*. 
ii  Uie  content*  of  the  particular  basketo  are  collected,  and 
everything  still  usable  utiliaed. 

li.-rlin  this  method  was  rejected  for  saniury  reasons. 
••ii  sanitation,  gave  a  lecture  to  the 
11  in  which  he  stated  that  this  so-called 

iapest  system,  which  was  advanced  in    I '-rim  as  quite 
id  already  been  forbidden  in  London  by  the  law  in 
1892.     The  advocate  of  the  system  could  not  answer 
Weil,  whose  statement  still  remains  nu          I,  so  that  it  may 
be  accepted  as  correct 

method  employed  for  utilising  the  household  refuse 
large  establishin.  H •hlu-nn.  "ti  the 

railway  from  Munich  to  Huchloe,  is  similar  to  the  Budapest 
process.  I  am  obliged  to  the  managers  of  this  large  estab- 
lishinrnt.  now  i.l  of  the  kind  in  Germany,  fur  a 

complete  insight  into  tin-  method. 

lay  two  special  trains,  of  thirty  to  forty 
each,  arrive  in   Puchhrir.  Munich.      Ka<  h 

tains  four  large  trucks  known  as  "  harritsches."  1 ' 
brought  by  these  trains  amounts  to  450-500  tons  daily,  and 
is  completely  treated  in  ten  working  hours.  The  cost  of 
vay  carriage  is  about  £18  per  day,  and  amounts  to  over 
£5000  per  annum. 

.arritsches"  are    taken    up   l.y   a    lift    from   the 
waggons,  they  are  •  by  the  bottoms  dropping 

and  are  then  brought  back.     The  contents  of  each  truck  are 
y  a  workman  through  a  shoot,  and  then  sieved.     The 
sievings  are  used  as  manure,  for  which  purpose  they  are 
in  demand,  since  they  contain  no  small  amount  of  nutritive 
The  price  fixed  by  the  management  must  be  re- 
garded as  extremely  low.      The  coarse  residue  then  paaei  on 
to  an  endless  band,  from  which,  as  in  the  Budapest  process,  it 
is  sorted  by  won:  _:  produces  a  tolerable  amount 

iluable  material.     Especially  considerable  are  the  amounts 
of  glass,  rags,  bones,  and  paper ;  even  hare-skins  are  found 
he  season.     Old  shoes  are  also  plentiful     About  500-600 
bottles  are  collected  every  day.     From  the  sorting  band  the 
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residue  passes  into  a  sieving  drum,  which   has   meshes  of 

•  >UB  widths.  From  the  sieve  the  finer  material  \vhi< -h  i> 
used  as  manure,  is  carried  away  by  a  screw  conv.  . 

utilisation  of  the  refuse  is  here  carried  out  in  the 
most  complete  and  rational  fashion.  I  nl>n>k(  n  ^lass  bottles 
are  washed  and  cleaned  by  an  iron  bottle- washing  macli 
they  then  again  reach  the  brewer,  wine  merchant,  etc.  Brok*  n 
glass  is  also  washed  in  an  inm  drum  :  it  then  goes  to  the  glass- 
works. The  countless  rags  are  beaten  in  a  special  rag-beater, 
by  which  they  are  opened  out  and  freed  from  dust.  They 
are  then  dried,  disinfected,  and  sorted  according  to  the  fibre. 
The  fine  dust  is  mixed  with  phosphoric  acid,  saltpetre,  and 
dried  blood  in  a  special  mixer.  The  compound  is  then  tilled 
sacks  for  use  as  a  fertiliser.  uld  iron,  which  is  also 
found  in  considerable  quantity  in  dust,  is  converted  im<> 
green  vitriol  Old  shoes  are  used  for  obtaining  ground 
leather,  which  is  mixed  with  the  fertiliser.  Large  quantities 
of  tinplate  boxes  may  be  treated  in  order  to  obtain  the  tin. 

The  works  are  plentifully  supplied  with  steam-power, 
which  is  used  for  all  the  mechanical  operations,  and  also 
carries  out  the  electric  lighting  of  all  the  rooms.  There  are 
about  3000  metres  (nearly  two  miles)  of  railway  track  in  the 
works. 

The  residue,  which  absolutely  cannot  be  utilised,  is 
carried  away  on  rails  in  small  trucks,  three  of  which  are 
drawn  by  an  ox ;  it  has  hitherto  been  used  for  levelling  the 
surrounding  moor,  but  will  shortly  be  destroyed  by  burning ; 
the  necessary  furnaces  are  already  erected. 

in  the  sanitary  point  of  view,  the  provision  of  ] 
and  airy  working  rooms,  and  of  various  ventilating  fans,  has 
satisfied  the  demands  of  health. 

The  process  of  utilising  household  refuse  at  Puchheim, 
which  is  allied  to  the  Budapest  method,  is  doubtless  more 
rational,  and  may  at  the  present  time  be  described  not  only 
as  the  most  important  of  the  kind,  but  also  as  the  best 
equipped  and  best  managed. 

The  dust-melting  process,  based  on  the  patent,  of 
Wegener,  differs  from  the  above.  The  dust  is  fused  at  a 
temperature  of  about  2000°  C.  No  sorting  takes  place,  but 
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dust,  iu»  it  is  removed  from  the  houses,  is  emptied  into  the 
i  leaves  as  a  llui>i  glassy  slag,  which  at  COM 
•  • 

n  pities  y  HatUfy  all  the  requirement* 

of  the  eoti  remains  to  be 

solved     It  has,  however,  been  shown  that  the  dost  is  fusible. 

leaves  n  .1  bow- mentioned  slag.     The  cost 

mniuiuil  •  ••!  householder  has  alreadj 

to  bear  the  expense  of  removing  the  dust  an*:  disposal 

T..IMI,I  of  cost,  it  is  necessary  to  utilise  the  hen 
tip-  furnace  gases,  which  reach 

•ject  knows  t  beat  can  be 

utilised.      It  is  ..iily  necessary  to  measure  the  temperature  in 
r  to  be  able  to  show  how  many  horse-power  are  available. 

-  energy,  according  to  measurements  in  fusing  the  total 

iliu.  amounts  to  2800  horse-power  per  hoar. 

re  is  no  appreciable  dillu-uh  y  in  utilising  -.  on  the 

contrary,  an  important  factor  n 
prooasm 

Various  ex  ]  s   have   been   made   with  a   view   to 

utilising  tin?  slags,  which  constitute  the  reside  -  process 

•  l  dust.      It  appears  to  be  best  to  temper  the  slag, 
which    flows    out.    I >y    gradual    cooling,    so  is    not 

excessively  brittle.  The  slag  has  also  been  powdered  under 
stamps,  and  used  as  a  substitute  for  emery.  According  to 

•  ions  experiments,  its  -a  is  9°,  the  same  as  tb 
Hint       1:  is  also  stat  slag  binds  completely  with 

reproof,  it  may  well  find 

employment  in  Imildin^,  in  ;,  ions.    Taken 

on  the  whole,  it  is  maintained  that,  according  to  previous 
experience,  the  fusion  of  dust  would  imi  cost  more  than  the 
Berlin  muni*  ip.iluy  now  charge  :  stations  to  the  coo- 

tractors  for  unloading — 10  pfennigs  per  centner  (about  1  Id. 
per  cwi.).     If  the  excess  of  heat  were  completely  utilised,  this 
cost  should  be  considerably  diminished      It  should  be  observed 
it  is  proposed  to  dispose  of  the  residues  or  slag,  which,  as 
compared  with  the  60  per  cent  of  Hamburg,  only  amour 
per  cent.,  to  glassworks,  where  they  would  be  ground  and 
I  witli  the  glass  charge. 
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In  regard  to  the  fuel,  coal-dust   firing  is  employed,  and 

intense  heat  can  only  be  obtained  in  this  way.     A  ^ 
is  consequently  unnecessary,  the  coal  dust  is  automatically 
thrown  down  from  above  by  a  special  appliance.     The  dust 
at  once  takes  fire  at  the  high  temperature  and  forms  gases. 

whole  furnace  is  a  mass  of  flame.    No  hearth  is  seen,  1-ut 
only  burning  gases,  which  fuse  the  dust.    They  then  gn.  \\lim 

work  is  done,  under  the  furnace  to  tin-  Hue,  and  should 
there  be  utilised. 

Above    the    furnace   is    a    large    opening    for    cliai 
provided    with    a    double    cover,    which    fits    air-ti-ht    and 
prevents  loss  of  heat.      The  upper  cover  is  taken  off,  the 
lower  remaining  closed,  a  box  of  dust  is  tlim  nuptial  on  the 
latter,  almost  filling  the  space  between  the  two.     The  upper 
lid  is  closed,  and  the  lower  lid,  the  valves  of  which  0] 
downwards,  opened  by  means  of  a  mechanism,  so  that  the  « i 
falls  by  its  own  weight  into  a  pipe  leading  directly  to  tin- 
furnace.      In  this  retort  the  combustion  begins,  the  teni] 
ture  of  800°  C.  dries  the  dust,  all  combustible  constituent- 
are  gasified,  and   thus  produce   fuel   for  the   fusion   of  the 
incombustible  portion.      From  the  retort  the  unlmrnt  dust, 
containing  ash,  crockery,  iron,  tinplate,  etc.,  falls  gradually  on 
to   a   firebridge,  where   the  temperature   of    1200-1400°  C. 
softens  some  of  the  materials  and  causes  the  others  to  sinter. 
Subsequently  the  2000°  C.  of  the  furnace  liquefies  every  tin  iu 
present  in  the  dust,  and   the  liquid  flows  out  continue^ 
The  furnace  is  built  of  fireclay. 
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AMMONIA     AM-  \' 

Rational  Methods  for  obtaining  these  Substances  by 
treating  Residues  and  Waste 

Preparation    of   Ammonia    from   Guano. — In    1 

tig  took  out  a  pateut  for  obtaining  ammonia  from  guano 
(Muspra  lin- 

il  retorts  are  filled  with  two  parts  of  guano  and  one 
part  of  slaked  lime  or  another  caustic  alkali.  wo  sub- 

stances are  mixed  with  a  st.  and  the 

temperature  slowly  raised  to  a  red  heat     Through  the  coin- 
of  heat  and  the  alkali,  the  whole  of  t  ^cn 

he  guano  is  converted  into  ammonia.     Thus  not  only  the 
ammonium  salts  already  present,  but  also  the  nitrogen  of 
organic  compounds,  always  present  in  guano,  are  obtained  in 
the  form  of  ammonia. 

Preparation  of  Ammonia  Solution  from  the  Ammoniacal 
Liquor  of  the  Gasworks.— The  patented  process  of  Watson 
was  in  the  I-  Mowing  manner  (Musprntt's  Ch< 

> : — The  crude  ammoniacal  liquor,  together 

i    a   quantity  of   lime,  which    varies  according   to   the 

of  the  liquor,  is  brought  into  a  roomy  retort  or  a 

boiler  connected  with  a  cooling  apparatus.     On  wanning,  the 

gas  is  soon  driven  off,  and  is  absorbed  by  the  water  in  the 

receiver.     On  longer  heating,  much  water  distils  over  with 

.mi m. -nia.     As  soon  as  this  is  observed,  the  receiver  is 

aged  and  the  later  portions  of  the  liquid  caught  separately. 

o  the  last  portions  are  not  alkaline,  or  only  very  sligl 

is  brought  back  into  the  retort  in  a  following 
operation,  in  order  that  it  may  be  concentrated  by  a  second 
distillation.  The  first  portion  <li*tilled  over  is  also  not  y* 

: 
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sufficiently  pure ;  it  generally  contains  certain  oily  substances 
which  can  be  mechanically  separated,  and,  in  addition 
tolerably  considerable  excess  of  water ;  it  must  therefore  be 
subjected  to  a  second  distillation  alone.  The  ammonia  gas  is,  as 
before,  caught  in  a  little  water,  and  the  receiver  changed  when 
too  much  water  goes  over  with  it.  Thus  a  solution  of  ammonia 
is  obtained,  which  is  sufficiently  pure  for  almost  all  technical 
operations.  The  second  portion  of  the  distillate  is  reserved 
for  the  next  operation,  when  it  is  again  brought  into  the  still. 

Concerning  this  process,  Stolmumn  (Muspratt's  Cl> 
3rd  ed.,  1874,  vol.  L)  remarks  with  justice  tint  ii  i-  <(uite 
unpractical,  since  several  distillations  are  required  in  order 
to  produce  a  commercial  product.  This  may  be  avoided,  he 
continues,  by  a  methodical  distillation,  in  which,  during  the 
operation  itself,  the  quantity  of  ammonia  contained  in  the 
vapours  is  increased,  and  the  foreign  constituents  separated. 
The  apparatus  to  be  used  for  this  purpose  is  an  improved 
>l'irit  still,  by  means  of  which  a  strong  alcohol,  free  from 
fusel  oil,  may  be  obtained  immediately  from  the  mash  liip; 

The  Dry  Distillation  of  Bones  produces  a  liquid  which 
contains  a  large  quantity  of  ammonium  carbonate.  Laming 
obtained  ammonia  solution  from  this  liquid  by  first  adding 
calcium  chloride.  Insoluble  calcium  carbonate  and  ammonium 
chloride  (sal-ammoniac)  are  then  formed.  The  liquid  was 
then  separated  from  the  precipitate  and  boiled  for  an  hour. 
All  the  volatile  and  gaseous  impurities  were  thus  removed. 
As  soon  as  the  liquid  had  cooled,  it  was  mixed  with  a  sufficient 
quantity  of  ferric  hydroxide,  by  which  all  the  sulphur  com- 
pounds were  converted  into  insoluble  sulphide  of  iron.  Milk 
of  lime  was  then  added,  in  order  to  set  the  ammonia  free,  and 
the  liquid  finally  distilled. 

L.  1'Hote  (Comjit.   ,rW.,   70,  p.   1085;  'j  Journ., 

209,  1873)  utilised  the  waste  of  wool,  hides,  leather,  horn, 
feathers,  and  sponges,   which   contains   6-15    per   cent,    of 

vton  lined  for  this  purpose,  according  to  a  patent  in  1841,  the  still 
devised  by  Ooffey,  by  meant  of  which  ammonia  solution  of  any  required 
strength,  even  to  the  strongest,  can  be  obtained,  Rose  has  also  constructed  an 
apparatus  for  the  distillation  of  gas  liquor.  Compare  Fleck,  Fabrication 
ckemuchcr  Product*  <uu  thieritchcn  AbfatUn,  p.  150  ;  Knapp,  Chcm.  Technologic, 
3rd  ed.  vois.  L  and  u.  p.  584  ;  Muspratt's  Chcmit,  3rd  ed.  vol.  i.  p.  648. 
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in  order  to  obtain  ammonium  sulphate     Whan 
these  watte  matters  are  treated  •  caustic 

soda  in  imes  iu  wti  hioh 

should  be  done  at  a  gentle  beat  in  ord« 

avoid  loss  of  ammonia,  some  are  dissolved,  whilst  some  entirely 
lose  coherence.     The  slimy  h-jui.i  «,  ..i.uined  is  mixed  v 
slaked  lime  to  a  paste,  which  U  brought  into  an  iron  retort, 
connected  to  receivers,  in  which  is  chamber  »ul|.hur.     acid, 
mass  is  then  distilled  at  the  lowest  possi  <-raturc, 

ent  the  dissociation  of  the  ammonia ;  when 
gas  has  ceased,  the  retorts  are  heated  to  a 
red  heat  u  there  is  found  in  the  retorts  a 

o  powdery  residue,  consisting  only  of  sodium  carbonate 
and  .juic-Uini,-.     It  this  residue  be  treated  with  water,  caustic 
soda  is  again  formed,  and  can  be  used  for  the  next  operation, 
ammonium  sulphate  obtained  is  coloured ;    it  may  be 
purified  hy  recrys  tall  Uat  ion. 

ng  process  (Btr.  m.  On.,  1  53) 

was   patented    in    l.iul.u.  ;    krj     ^      M     Bruwn,  •  r    •'     i! 
of   Geneva,  and  .1     IM     1  Basle,  for    the 

preparation  of  pure  ammonia  from  gas  liquor: — The 
liciuor  is  mixed  in  a  closed  vessel — <-ylin<l«-r  or  boiler — with 
;-er  .juantny  <>f  lime,  drawn  oil  into  a  second  vessel, 
and  there  heated.  Th«-  \.i\.-\  -..  and  gases  evolved  are  con- 
ducted to  th"  bottom  of  tii.-  first  vessel,  which  has  meanwhile 
been  recharged  with  gas  liquor  and  lime,  and  thence,  now 
containing  raort*  ammonia,  to  a  condensing  chamber,  from 
\\hi--ii  ih«-  iii.-r.-  r.M'lily  condensiblc  constituents  flow  back 

•uli  a  counectin.i;  pi)M>  ;•-  tin-  hist- mentioned  vessel 

whilst  the  mort'  c-onstituenU  pass  through  a  cooling 

>  a  second  cond.  Limber,  where  hydrocarbons, 

sal-ninii:  mil   a  small   quantity   «»f   free   ammonia   are 

iritied  vapoi  e  not  yet  condensed, 

are   condm  several  piln^t    tilled    with 

rcoal  to  receivers  (-  are 

changed  as    they   become  saturated.     As    soon   as   all    the 

a  has  been  <  -f  still    No   J    it  is  emj 

tillc.l  \vitli  the  contents  .-i  N«>.  1,  th«-  latter  charged  as  before, 
aud    the   operation   recommenced.     When   treated   in   this 
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manner,   1000   litres  of  crude  li«|u»r  at   3°  B.  give,  in 
course  of  from  four  to  ii\v   h"iirs,  100-110  kilos,  of  com- 
mercially pure  ammonia  <•; 

••  apparatus  hitherto  used  for  the  distillation  of  the 
ammoniac  a  1  liquor  of  gasworks  either  consists  of  a  still,  in 
which  the  liquor  is  distilled  alone  or  with  lime,  or  two 
vessels  are  used,  one  of  which  serves  to  heat  the  charge,  and 
the  other  as  the  still.  If  no  lime  were  added,  only 
ammonia  combined  with  volatile  acids  would  be  obtained  in 
the  other  case  the  lime  introduced  into  the  apparatus  caused 
danger  of  burning  the  still,  a  danger  only  imperfectly  removed 
by  the  introduction  of  a  stirrer. 

This  evil  isxremoved  by  an  arrangement  invented  by  II. 

neberg,  of  Kalk,  near  Deut/   </     /  .  ./  ?oi 

8;  Ger.   1'ai.   351,  of  July   13,   is"),   which  ena 
lime  to  be  used  without  a  mechanical  stirrer,  and  thus  brings 
about  the  saving  of  the  whole  of  the  ammonia,  including  that 
combined    with    hydrochloric   and   sulphuric    acids,   without 
causing  injury  to  the  apparatus. 

The  fresh  ammoniacal  liquor  comes  from  the  tank  into 
a  boiler  7-8  metres  long  (2.3-26  feet),  where  it  is 
it  then  passes  into  the  second  boiler,  heated  by  direct  fire, 
thence  to  the  third  boiler,  which  is  not  in  contact  with  ihe 
fire  gases,  where  it  is  treated  with  lime  to  decompose  the, 
non- volatile  ammonia  compounds ;  finally,  after  exhaustion,  it 
is  run  oil'.  In  regular  working,  the  second  boiler  is  hea: 
the  fire  gases  which  leave  it  surround  the  first  boiler,  and 
bring  its  contents  to  the  boiling-point.  The  vapours  evolved 
in  the  second  boiler  pass  into  the  third  through  a  pipe  which 
has  a  rake-shaped  end  :  in  this  boiler  they  drive  out  the 
ammonia  set  free  by  the  milk  of  lime,  which  i-  introduced 
through  a  funnel.  The  ammonia,  together  with  steam,  passes 
through  a  pipe  into  the  preliminary  heater,  where  it  takes  up 
the  volatile  ammonia  compounds,  and,  with  these,  passes 
through  pipes  into  covered  leaden  boxes,  filled  with  50  per 
cent,  sulphuric  acid.  The  gases  evolved  here,  principally  sul- 
phuretted hydrogen  and  carbonic  acid,  are  taken  through  a  11  in- 
to the  fireplace  of  the  second  boiler,  and  so  made  harmless. 

When  the  acid  in  the  saturators  is  neutralised,  the  liquor 
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obuined  U  allowed  to  cool  and  the  crystallised  wilt  collected 
iraiuers,  whilst  the  proper  quai»- 

an. I  th,-  mixture  treated  with 

ammonia   vapours,  ao   that   a  aeparate  evaporatioti    is 
red. 
sul-auiinoniac  U  to  be  made,  the  leaden  boxes  an- 

••    hydrochloric  add 
case  evaporation  <>f  ;!,,-  liquid  cannot  in-  .i-..  ided. 

H  apparatus  has  already  been   introduced   into  the 
ammonia  works  at  Cologne,  Hum!. mi:.  G  j»aj». 

It  has  been  found  t:  easy  to  work,  that  the  necessary 

repairs  are  small,  and    that    the  gas   liquor  is  coroph 
utilised. 

Sal  ammoniac  from  Gas  Liquor. — The  h-ju-.r  is  treated 

nn.   Muspnn  i    ed.   vol.   i.)   either    by 

llin^  with  a  <{i:  :   lime,  proportioned  according  to 

.immt'iiium  chloride  be  pro- 

•1,  and   (lie  evolved  ammonia   l»-d  into  hydrochloric  arid, 

.-a-   li.ju.-r  is  immediately    neutralised    by  ammonia. 

>t  product,  almo  pun*,  i-  obtained  by  the 

.or  process. 

In   this  process  the  liquor  is  heated  with  quicklime  in 
a  capacious  the   vapours  taken   through  a 

cooled  by  *  .-use  the  greater  quai 

of  the  water,  and  th«-  distillate  allowed  to  flow  into  a  tank 
containing  hydrochloric   acid.     This  tank  is  a  wooden  box 
x  sheet  lead,  and  closed  by  a  cover.     A  pipe 
takes  the  unabsorbed  gases — sulphuretted  hydrogen,  etc,— 
under  the  fire-grate  of  :,  where  they  are  burnt  and 

•i  pass  into  tin  <  himm-y.     The  end  of  the  coil  dips  into 
i.  so  that  the  ammo:  irtially  con- 

densed in  the  coil,  may  be  entirely  absorbed. 

or  about  one-tenth  of  the  liquid  in  the  still  hat 
evaporated,  all  the  ammonia  appears  to  be  driven  out,  a 
point  which  is  recognised  when  a  red  litmus  paper,  held  in 
steam  issuing  from  a  test-cock,  is  no  longer,  or  only 
slightly,  turned  Mm-.  This  tap  is  then  opened  and  the  still 
emptied  entering  through  the  Up  and  thus  preventing 

the  sal-ammoniac  solution  from  rushing  back. 
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The  ammonia  gas  is  allowed  to  pass  into  tin-  ,,,  M  until 
the  latter  is  just  neutralised,  when  the  salt  solution  is  drawn 
off  and  the  receiver  charged  with  tivsh  acid.  Generally  the 
sal-ammoniac  solution  is  so  com-entiatrd  that  it  need  not  be 
much  evaporated  in  order  to  attain  the  strength  requisite 
for  crystallisation.  If  it  is  tin -n  allowed  to  cool,  a  line  crop 
of  crystals,  almost  quite  white  in  colour  and  completely  free 
from  tarry  matters,  is  obtained 

The  distillation  can  be  more  conveniently  conducted  if 
two  boilers  are  connected  together  by  pipes  and  cocks  in 
such  a  manner  that  the  vapours  from  each  can  be  passed 
into  the  other.  The  first  boiler  is  then  first  ln-ated  by 
direct  fire;  the  latent  heat  of  the  steam  brings  the  liquor 
in  the  second  to  boiling  and  volatilises  the  greater  part  of 
the  ammonia,  so  that  the  ammonia  from  both  quantities  of 
liquid  passes  in  the  vapours  from  the  second  boiler  into 
the  acid.  As  soon  as  the  first  boiler  is  exhausted,  its  con- 
tents are  run  off;  it  is  then  refilled  and  fire  made  under 
the  second  boiler,  in  order  to  drive  steam  tnuii  it  into  the 
first  and  the  ammonia  thence  into  the  acid,  until  the  second 
vessel  is  exhausted,  when  it  is  again  filled.  Great  economy 
in  fuel  is  thus  obtained, since  double  the  quantity  of  ammonia 
can  be  obtained  by  using  almost  the  same  amount  of  fuel 
which  is  recjuired  for  the  distillation  of  the  liquid  in  one 
boiler.  There  is  also  the  advantage  that  far  less  steam 
passes  over  with  the  ammonia  gas,  and  thus  a  much  more 
concentrated  sal-ammoniac  solution  is  obtained. 

Utilisation  of  the  Residue  of  the  Caustic  Alkali  Manu- 
facture.— The  caustic  soda  liquor  (and  caustic  potash  similarly) 
is  made  from  10  parts  of  calcined  soda,  100  parts  of  water, 
and  20  parts  of  fresh  slaked  lime,  by  dissolving  the  soda  by 
boiling,  and  then  gradually  adding  the  powdered  and  sieved 
lime.  The  tailing  must  be  continued  until  there  is  no  more 
sodium  carbonate  in  the  solution,  the  carbonic  acid  ha  vim: 
united  with  the  lime  to  form  carbonate  of  lime,  whilst  caustic 
soda  remain-  in  solution.  After  cooling,  the  clear  liquor  is 
carefully  drawn  off  and  brought  into  closed  bottles  or  carboys, 
so  that  it  may  not  absorb  carbonic  acid  from  the  air.  The 
paste  remaining  in  the  boiler  is  then  brought  into  linen 


iily  moistened  with  water,  where  the 

rains  off,  leaving  belt:  arbonate  of  lime.     As  a 

strainer  is  washed  with  warm  water, 

when  a  somewhat  weak  caustic  liquor  is  obtained,  which  can 
he  ad  .1  fresh  opera  resh  emu* tic 

is  I-  The  washed  paste  is  then  brought  into 

:i  are  perforated  at  !i  very  fine 

more  liquor 

us  away.     The  stiff  mass  is  moulded  b 
those  used  in   i  ••!  on  boards 

iried  l.ricks  are  th.-u  v«-r\  tin.-ly  -t    md  and 
.ill  imj.imt  i— .    'I'h--  tine  powder  may 
used  in  res  (Xeutstc   Erfindungc* 

hrungcn,  18'.' 

preparation  of  an  artificial  chalk,  for  which  some 

.linn   is  n-.jui>iu'.  the  mass  is  made  plastic  with 

an  addition  of  water-glass  as  binding  agent,  then  pressed  and 

slov.  The  mass  thus  becomes  as  hard  and  firm  as 

i  up  for  use  as  writing  chalk. 

re  of  a  fertiliser  for  grass :  the  dried 

,v  per  cent,  of  alkali,  which  cannot 

readily  be  removed  by  washing.     In  con  iher 

especially  when  it  is  mixed  1 

••d  wood  ashes,  bone  meal,  ground  excrement  or  dried 
Mood  in  certain  proportions.     The  following  are  very  good 
:ons : — 

y  parts  of  the  ground  alkali  residue,  25  parts  sieved 
wood  ashes,  20  parts  bone  meal,  20  parts  ex<  1 0  parts 

blood. 

r  COIUJK.  0  parts  ground  alkali  residue,  50 

pans  bone  meal,  30  parts  ground  excrement,  30  parts  sieved 
wo,,d  ashes, 

>0  parts  ground  alkali  residue,  60  parts 
wood  ashes,  30  parts  ground  kainite,  40  parts  ground 

se  are  all  well  mixed,  sieved,  and  packed  into  casks, 
be  well  closed. 

of   the   alkali   residue  in  making  polishing 
and  pa  following  recipes  are  given : — 
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powder:   Finely  powdered  residue  (contaimn- 
soda  lite;    finely   powdered    rouge,  20    parts:    iin.lv 

powdered    magnesia,  10  parts;   finely    powdered    glass,    20 
I    :  ese    substances    are    very    thoroughly    ground 

together  and  the  mixture  si< 

Polishing  paste:  Finely  powdered  residue  (containing 
soda),  60  parts;  kieselgulir,  well  sieved,  40  parts;  rouge,  I'" 
parts;  glass,  finely  powdered,  20  parts;  magnesia,  10  parts. 
These  substances  are  well  mixed,  and  then  w.-ll  -round 
to  a  paste  on  a  paint  mill. 
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isiition   of  the  Residues.     In   the   iimnufa 
magenta  resinous  residues  are  produced,  in   which   is  con- 
el,  in  n»l  i  it  i" u   to  organic  mutter,  almost  the  whole  of 
>•  employed. 

According  to  Bench,   this   ;u-.-n:<-  may  be  re- 
nts ways.     The  arsenious  and  arsenic  acitls  in   the  resi- 
dues are  first  brought  into  solution  M^  with   hydro- 
chloric acid,  and   extracting   the    undissolved    residue   v. 
water.     The  two  solutions  are  mixed  nn<l   neutralised  \ 
soda,  when  a  dark  green  precipitate  is  produced.     The  liquid 
filtered   from   the    precipitate,  which   is   now  a   solution   of 
sodium  arsenite  and  arsenate,  is  mixed  with   milk  of  lime, 

i    precipitates   calcium    arsenate.  precipitate    is 

decomposed,  in  vats  lined  with  lead,  by  sulph  i,  to 

which  a  litth*  in: IK-  acid  has  been  added.     The  sol 
arsenic  acid  is  drawn  off  from  the  deposited  gypsum  and 
again  used,  after  concentration,  for  the  oxidation  of  aniline  oil. 

In  order  to  work  up  tin-  mother  liquors  of  the  magenta 
for  arsenic  .e  acids  of  arsenic  nre  pre- 

uited  by  lime,  the  j>i  e  washed  and  dried,  and  the 

arsenic  reduced  by  L-ir/  h  coal.     The  arsenic  vapours 

ved  are  allowed  to  come  in  contact  with  hot  air,  by 
hey  are  burnt  to  arsenious  acid,  which  is  condensed, 
and  again  oxidised  )>y  nitric  acid  to  arsenic  scid.  This 
process  is,  however,  mily  suitable  if  concentrated  liquors  are 
in  question.  Weak  liquors  should  be  evaporated  in  shallow 
pans,  which  can  be  heated  by  the  Hue  gases  from  < 

i  nit  us ;  after  this  concentration  they  may  be  treated  by 

former  process. 
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tlin   method,  which  (according  to  Bersch)  is  suitable 
for  works  *  1   =ind  to  working  on  a 

large  scale,  consists  in  mixing  tl.  » ted  solution 

of  sodium  arsenate  with  powdered  chalk  :m.l  li-jnit-- 
and  heating   the   mass   in   a   furnace.     The   vapours   of  the 
(reduced)  arsenic  are  allowed,  by  contact  with  air,  t<>  hum 
to  arsen  to,  which  is  condensed  and  deposited  in  long 

flues.     The  residue  in  the  furnace  consists  of  soda  mix«l 
with   calcium  carbonate;    it    is    extracted    with    water. 
thus    both    substances    may    be    again    used    in    succeeding 
operations  for  recovering  arsenic. 

In  order  to  obtain  magenta  from   the  mother  liquors  left 
after  the  crystallisation    of   the    dyestuff,  soda    solution 
;,':.;     which     Wparfttea    the    magenta.        Kmm     the     residual 
liquid    the    arsenic    is    regained    by    one    of    the    methods 
described. 

If  the  mother  liquors  are  to  be  worked  up  systematically. 
shallow  leaden  pans  must  be  employed,  which  are  closed  and 
provided  with  vapour  pipes  leading  into  a  chimney  with  a 
good  draught.     When  possible,  the  pans  are  heated  by  the 
flue  gases  from   the  vessel  in  which  aniline  is  transfui: 
into  magenta.     The  very  concentrated  mother  liquors  yield  a 
considerable  quantity  of  sodium  arsenate,  and  the  liquid 
remaining  may,  in  order  to  obtain  the  rest  of  the  arsenic,  be 
precipitated   with   lime,   and   the   precipitate   converted  into 
arsenic  acid,  as  previously  described. 

By  systematic  treatment  of  the  impure  mother  liquors 
from  the  manufacture  of  magenta,  several  firms  have  suc- 
ceeded in  producing  certain  definite  shades  of  reddish-brown 
and  brownish-red,  passing  over  to  the  deepest  brown.  It  is 
of  the  first  importance  always  to  produce  these  of  the  s 
nature,  so  that  the  same  shade  of  colour  may  always  be  pro- 
duced by  a  dye  which  has  once  been  known  in  commerce 
under  a  certain  name.  This  object  may  be  attained,  according 
to  Bersch,  by  always  working  by  one  and  the  same  process 
in  the  manufacture  of  magenta,  and  by  always  treating  the 
mother  liquors  by  the  same  process  of  evaporation. 

Treatment  of  the  Residues  produced  in  the  Manu- 
facture  of  Aniline  Red. — The   methods   with  arsenic  aeid 
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and   iiifi  f,  as  alto  Coupler's  prooeaa  with  in 

I.,  an. I   hy.lr-M-h:  ,1,  give  only  a  yield  of 

cent  of  '  DC  .-Mij.l..\«Ml  in  the  manufa< 

aa  saleable  dye.     The   Actiengeaellachaft   fur   A  nil: 

•u,  of  1-Tlin,  liaa  now  f*>un<l,  according  to  a  patented 
prooean,  that   tin-  air  <iriod  residues  give,  on  dry  di 

i  ts,  a  distillate  which,  t<v  ih  water 

and  ammonia,  also  contain-   am;  :«l;n.-,    \  and 

•^ucs,  which  can  again  be  directly  employe*!  in 

itiline  red  ;  and,  in  addition,  a  hi-jh-1-iiliu^ 

•  >nsists  principally  of  diphenylaniim-,  an<l  contains 

also  napliil.  -  and  nci  The  residual  coke  is  used 


CHAPTER  IV 
AMBER  WASTE 

Utilisation  of  the  Waste. — Attempts  have  been  made 
to  weld  umber  cuttings  together  by  heat,  but  never  with  great 
success ;  the  mass  obtained  has  lost  somewhat  in  beauty  of 
colour  by  being  turned  brown  by  the  heat.  A  better  process  is 
ili.  inllnwinir : — After  the  cuttings  have  been  sorted  according 
to  size,  they  are  treated  for  several  hours  by  solvents  such 
as  carbon  bisulphide,  ether,  etc.  A  plastic  mass  is  obtained, 
which  is  spread  out  on  a  table  so  that  the  excess  of  solvent 
may  evaporate,  when  it  is  compressed  under  great  pressure 
into  the  requisite  moulds. 

In  certain  cases  it  would  be  advisable  in  this  process  to 
apply  a  gentle  heat  in  order  better  to  unite  the  isolated  parts, 
and  to  press  them  better  into  the  moulds. 

The  pieces  obtained,  which  have  already  the  general  shape 
of  their  final  form, are  further  treated  in  the  ordinary  manner 
and  then  polished. 

Whilst  the  lumps  of  amber  welded  together  by  the  old 
process  are  very  Untie,  those  obtained  by  the  process  just 
described  are  characterised  by  great  elasticity  Holes  may 
be  bored  in  them  without  fear  of  cracks  or  breaks,  which 
often  occur  in  the  pieces  amalgamated  by  heat  alone. 

In  order  to  obtain  articles  of  a  cloudy  or  speckled  appear- 
ance, small  pieces  of  hard  amber  are  mixed  with  the  plastic 
mass;  these  pieces,  when  they  differ  in  colour,  -ive  the  article 
a  novel  character. 
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Utilisation  of  Malt  Combs." — These  are  an  excellent 
foot  I  for  cattle. 

Utilisation  of  Brewers'  Grains. — They  are  used  as  food 
le.     They  should  be  employed  as  fresh  as  possible, 
since   lactic  acid   readily  forms,  wh  produces 

butyric  acid,  ur.-tir  acid,  etc.     This  ol»j>  le  alter 

lie  grains  is  recognised  by  the  loss  of  the  pure  malt  odour, 

the  smell  becoming  distinctly  sour.     In  feeding  with  grains 

necessary  to  add  chopped  hay  or  straw  in  order  to  cause 

tii--  cattle  to  masticate.     For  a  short  period — about  fourteen 

days — the  grains  may  be  kept  in  tanks,  in  which  they  are 

weighted  down   with  boards  and  stones,  and  covered  with 

•  a  depth  of  several  inches.     The  tanks  must  be  kept 

very  clean,  and  when  emptied,  must  be  lime-washed  until 

coating  does  not  turn  grey — which  is  a  sign  that  acid  is 

present — but  remains   white.     When   kept  longer,  brewers' 

ns  are  deposited  in  a  pit  in  the  ground  and  covered  by  a 

k  layer  of  earth.  The  pits  should  be  of  such  a  sue  that 
th«'  grains  in  each  are  used  in  eight,  or,  at  the  most,  fourteen 
days.  Fermenting  grains  are  a  valuable  manure. 

There  are  four  methods  of  preserving  grains  to  be  con- 
sidered. The  fir-  :  in  the  kiln,  gives  very  good  results, 

the  process  is  too  expensive.     The  second,  \\  ln«  h  is  coin- 

into  use  in  England,  consists  in  expelling  the  moisture  in 
centrifugals,  into  which  hot  steam  is  conducted ;  the  grains 

D  become  pressed  into  solid  cakes,  which  are  recommended 
as  a  most  excellent  food  for  cattle.  In  another  method,  the 
grains,  mixed  with  other  suitable  foods,  such  as  bran,  meal, 
peas,  beans,  etc.,  are  mixed  up  to  a  paste,  and  baked  into  a 

.  of  bread.    The  product  is  brown,  porous  and  friable,  smells 
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and  tastes  similarly  to  fresh  rye  bread,  mixes  with  water,  an.l 
may  be  given  dry  mixed  with  other  chopped  fodder,  and  ul><> 
aa  a  drink.  Finally,  storage,  with  an  addition  of  common 
salt,  in  pita  with  cemented  brick  walls,  is  said  to  have  been 

Utilisation  of  the  Yeast — Pressed  yeast,  commonly 
known  in  Kngland  as  German  yeast,  is  produced.  II.  llmlinger 
gives  the  following  account  of  its  preparation  :*- 

r  the  termination  of  the  main  fermentation,  the  \ 
which  has  separated  in  the  fermenting  vats  is  collect i •«!  in  a 
large  tub,  provided   with  a  series  of  plugged  holes  in  the 
side.     The  mass  is  left  at  rest  for  some  hours,  when   the 
yeast  settles,  and,  by  opening  the  upper  holes,  a  quantity  of 
raw  beer  may  be  obtained,  which  is  either  put  into  a  i. an  el 
or  added  to  the  fermenting  vat   in    the   next  fermentation. 
After  this  beer  has  run  off,  the  tub  is  filled  up  with  clean 
water,  the  whole  well  stirred  and  allowed  to  deposit, 
about  an  hour  the  liquid  may  again  begin  to  run  off. 
upper  holes  are  opened;  the  liquid,  which  is  at  first  cleai 
removed,  but  when  it  begins  to  be  tolerably  turbid,  it  is  run 
through  a  sieve,  on  which  a  wet  coarse  linen  cloth   is  -pread. 
The  linen  retains  the  greater  portion  of  the  yeast:  hut  after 
some  time  the  pores  of  the  cloth  are  so  filled  by  it, 
liquid  runs  away  very  slowly.     It  is  therefore  necessary  to 
have  several  sieves  in  readiness  so  that  the  operation  may  not 
be  stopped. 

The  running-off  of  the  liquid,  by  opening  lower  linlcs,  is 
continued  until  the  yeast  begins  to  appear  as  a  thick  liquid, 
when  the  holes  are  again  closed.  The  yeast  on  the  linen  is 
removed  and  returned  to  the  tub,  which  is  again  filled  with 
water,  and  the  yeast  treated  exactly  as  before.  This  \va>h- 

is  continued  so  long  as  the  yeast  on  the  linen  has  a  fairly 
strong  bitter  taste.  In  most  cases  three  or  four  treatments 
of  the  yeast,  with  fresh  quantities  of  water,  are  sufficient  to 
remove  the  bitter  taste  to  the  required  extent 

The  washed  yeast  is  now  collected  and  freed  from  w 
for  which  purpose  a  system  of  filters  is  arranged  near  the 

1  Die  Bitrbraufrci  und  M  Pnlrilati'm.  H.  Kudinger,  |>ut»l 

A.  Hmrtleben,  Vienna,  1887. 
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yeast-tub.     The  uppermost  part  of  •  uratus  is  a  fine 

sieve ;  below  this  are  placed  several  frames,  across  which 
i  stretched,  being  hung  at  ti.  men  of  the 

ie  to  wooden  pegs  by  means  of  stitched-on  loops.  The 
1  coming  from  :!..-  •<  ]•  . -l..tli  leaves  a  portion  of 
.  the  next,  also  on  '  1.  and  so  on,  finally 

leavr  last  cloth  with  only  a  slight  iurhidit\ 

received  in  a  tub,  where  it  deposits  the  r< 
yeast  as  a  fine,  slimy  re*i  Nt  the  supernatant  liquid  is 

The  pores  of  the  til  hs  are  soon  so  tilled  by 

fine  particles  of  the  yeast  t  -  u  little  liquid  can  pass 

'.im»s  in   this  condition  are  removed,  allow*  1 
n  spontaneously,  and  replaced  by  fresh  frames.     When 
11  the  liquid  has  been  brought  from  tin-  tub  on  to  the 
i  frames,  the  latter  are  allowed  to  stand  until  no  more 
liquid  drips  from  them.     The  yeast  now  appears  upon  the 
hs  as  a  broNN  •  aired  soft  mud,  which  is  removed  by 

spreading  the  cloths  •  yeast  with 

a  1 'lu nt  wooden  blade. 

paste  is  nov.  .•   into  u  very  strong  cloth  (press 

ia  surrounded  by  a  second  cloth,  and  the  whole 
broil,  r  a  screw  press,  where  at  first  a  gentle  pressure— 

:"uld  not  run  away  turbid — and  then  gradually  a 
considerable  pressure  is  appli<  -i  When  once  a  considerable 
.  of  water  has  been  pressed  out  of  the  yeast,  the 
pressure  may  be  allowed  to  rise  tolerably  high,  so  that 
compressed  yeast  taken  out  of  the  press  cloths  is  a  mass 
which  may  be  compared  in  consistency  with  new  cheese. 

In  onU>r  to  be  able  to  keep  the  pressed  yeast  without 

advisable  at  once  :<•  it  into  rectangular 

blcx  te  weight  (500,  250  grms.,  i>.  about  18  or 

9  oz.),  which  are  then  wrapped  in  oiled  paper  or  tinfoil,  and 

in  a  cool  plar«-.      • 

Utilisation  of  the  Bottom  Yeast— If  bottom  yeast  is 
to  be  converted  into  useful  bakers'  yeast,  it  must  be  washed 
It  is  first  run  through  a  fine  hair-sieve  into  a  vat,  which  is 
somewhat  deeper  in  front  than  behind.  In  the  front  wall 
of  this  vessel,  in  the  middle  stave,  which  may  be  somewhat 
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thicker  than  the  others,  in  order  not  to  lose  strength,  are 
bored  holes  at  intervals  of  5  cm.  (2  inches)  at  the  top, 
and  at  smaller  intervals  below;  the  holes  are  now  closed  with 
plugs.  The  yeast  is  stirred  with  water,  to  which  a  good 
eggspoonful  of  powdered  ammonium  carbonate  is  added  per 
hectolitre  of  yeast  (22  gallons).  When  the  yeast  has  settled, 
the  plugs  are  drawn  one  after  the  other,  and  the  water 
allowed  to  run  off.  The  yeast  is  now  rarely  white  enough, 
so  that  the  process  must  be  repeated  a  second  and  third 
time.  Tlu-  second  time  less  ammonium  carbonate  is  added ; 

hinl  time,  none. 

This  process  is  occasionally  also  used  for  top  fermenta- 
tion yeast,  in  which  case  two  additions  of  water,  without  the 
salt,  are  generally  sutlicicnt.  When  tin  v.-ust  is  white 
enough,  it  is  tilled  into  press  bags  and  well  pressed ;  it  is 
also  frequently  kneaded  with  starch,  partly  to  improve  the 
colour,  partly  to  give  it  more  the  nature  of  a  so-called  short 
or  crumbly  yeast. 

Utilisation  of  the  After-Worts. — These  are  advan- 
tageously employed,  instead  of  water,  for  mashing  the  malt  of 
the  next  mash,  if  that  takes  place  immediately  after  the 
one  from  which  the  after-worts  were  obtained.  It  it  would 
be  necessary  to  wait  only  several  hours,  it  is  advisable 
to  use  the  after-worts  together  with  the  wash-water  of  the 
grain  for  preparing  malt  vinegar.  For  the  same  purpose,  i.e. 
vinegar,  all  other  residual  liquors — the  last  portions  of  the 
beer,  which  are  turbid  owing  to  the  presence  of  yeast,  etc. 
— may  be  employed. 

For  the  last-mentioned   purpose    a  wide    but   low   vat, 

vided  with  a  cover,  is  brought  near  the  brewing  vessel. 
Tin-  liquids  enumerated  above  are  brought  into  this  vat.  In 
order  to  commence  the  formation  of  vinegar,  it  is  only 
necessary  to  introduce  a  few  glasses  of  sour  beer  or  some 
"  mother  of  vinegar."  After  the  liquid  has  stood  for  some 
hours  in  this  vat,  it  may  be  drawn  off  into  smaller  vessels, 
placed  in  some  situation  at  an  ordinary  room  temperature. 
If  the  vinegar  is  found  to  be  too  weak,  one-hundredth  of  its 
volume  of  distilled  spirit  is  added,  for  which  purpose  the 
crude  distillate  may  be  used. 
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Utilisation   of   the    Deposit   in    the  Coolers. 
deposit  may  be  used  as  fodder  in  c«  u  wait  brewers' 

grains  or  distillery  wash. 

The  Utilisation  of  Spent  Hops  as  Oattle   Food  has 
been  treated  by  <>  K.-il: 

The  spent  hops  (according  to   KVllm  r),  on  account  of 
r  composition,  which  corresponds  t«. 
of  medium   ijuality,  have  recently  bet-n    mu<  h  recom- 
mended  for  tod-  1,  this  r.-iuse  is 

i«ed  in  large  quantity  an<l  ha*  hitherto  been  utilised  to 
•••  exten;  ;  tin*  oth.-r  hiimj,  it  was  of  great 

tost  to  learn  the  behaviour  of  such  an  cd  vegetable 

substance  towards  the  digent  s,  K,  11<  rtook  to 

ascertain  the  digestibility  of  spent  hops  by  a  .In.,  t  nuu 

•  --lit.    The  results  showed  that  tin-  .!;_•.-•  .-.«•  co-efficients 

nis  of  hops,  with  the  «-\(  • 

Ie  fat,  are  low*  i  i  i..m  my  food 

:^estibility.      Sine,-  tin-  ,  :,  in  the 

brewing  «li-l  n«»i  all<>]  1  maiion  of  •  irk- 

able  result,  •  :<liiions  were  inchhlcd  in  the  scope  of  the 

obsi  i  1:  u  i  that  about  24  per  cent,  of 

ie  fibre  is  li^niii,  whit  h,  being  in  intimate  admixture 

with  tin*  i-rllulosi-,  «  -ly  decreases  ihe  digestibility  of 

r.     Also  in  spent  hops  &  portion  of  tl  n  is 

,«l   in   ('(unbinatinn    with    tan:  uown  to 

himlfi  th«-  actmn  «,f  tin-  .ii^.-siivf  juices.     Only  the  crude  fat 

had  a  normal  digestive  va  :ice  this  cons:  t  hops  is 

tinly  composed  of  substances  which  have  not  the  chemical 

constitution  of  ordinary  fats,  it  may  also  be  assumed  that 

digest  i  Li  lity  of  the  hop  fat  is  not  equal  to  that  of  the  ordinary 

Bate 

Thus,  in  consequence  of  the  low  dige-  and  the 

e  with  \\h  Ie  eat  spent  hops,  this  substance 

cannot  tin*!  any  •  use  as  fodder. 

residues  in  question  are  best  employed  in  prepa 
compost,  per  he  residual  portions  of  the  wort  have 

been  removed  by  water,  to  be  further  utilised  in  beer.    Small 
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additions  of  hops  to  the  daily  food  are  not  to  be  reject  .-.I. 
since  the  appetite  of  the  animal  is  increased  thereby. 
proposal  of  Pott,  to  add  spent  hops  in  place  of  the  usual 

A  to  the  cakes  of  distillery  and  brewers'  grains,  appears  to 
be  worthy  of  attention,  especially  since  the  tannin  in  tin-  hops 
has  probably  a  preservative  action.  For  the  same  reason 
spent  hops  might  perhaps  be  used  with  advantage  in  storing 
sliced  beet,  etc. 

The  best  method  for  treating  malt  "combs"  for  use  as 
food  or  manure  consists  in  grinding  to  a  coarse  meal,  after 
well  cleaning  and  removing  dust.  This  substance  must 
always  be  mixed  with  other  foods;  it  is  most  suitable  for 
improving  a  ration  of  chopped  straw.  By  grindiiu.  the 
"combs"  are  made  more  easily  attacked,  and  hence  more 
digestible.  The  same  reason  holds  good  when  malt  "  gombs" 
are  to  be  used  as  a  fertiliser.  From  experiments  of  A.  Fericka, 
it  appears  that  the  differences  in  the  vegetation  obtained  with 
different  manures  are  very  considerable,  and  that  ground  malt 
"  combs "  treated  with  sulphuric  acid  affords  the  best  means 
of  increasing  the  growth  of  grass.  The  process  of  treating  tin 
ground  "  combs  "  with  sulphuric  acid  is  as  follows : — In  a  large 
tub,  5  cwt  of  the  ground  "combs"  are  steamed,  with  the  gradual 
addition  of  boiling  water,  until  a  paste  is  produced,  which  is  left 
at  rest  for  two  hours,  after  which  the  whole  mass  swells  up 
considerably,  and  it  is  then  found  that  the  meal  has  absorbed 
the  whole  of  the  water,  no  more  remaining  at  the  bottom  of 
the  tub.  Then  the  mass  is  again  scalded,  this  time  with  an 
addition  of  about  10  Ib.  of  sulphuric  acid  to  the  boiling 
water.  After  cooling,  the  material  may  be  at  once  used  for 
manure;  it  is  especially  suitable  for  incorporation  in  poor 
composts. 
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Utilisation   of  Blood.       w    1     Palaei    •  mplojt  blood 
to  obtain  a  plastic  material.      It    U  passed  through  a  fine 
sieve,  dried,  puherUed,   thru  mixed   with    L'"    jjer  cent 
bone  meal  and   10  per  cent,  of  size,  placed  in  • 
moulds  and  subjected  to  a  huh   pressure  at  120°  ('.     This 
of  blood,  and  also  earlier  uses,  in  which  blood 
and  sawdust  were  used  in  i  •  plastic  masses,  are  now 

••  technical  importance,  since  cellulose  en  present 

day  be  employed  nan -h  more  successfully  in  making  urtihcial 
wooden  ornaments. 

Treatment  of  Blood.     Th»-  great  obstacle  to  the  use  of 
blood  in  ma:  processes  is  its  decomposition,  which 

rapidly  occurs.     This  obstacle  may  be  combated  in  one  way, 

arrying  out  all  the  operations  as  rapidly  as  possible 
h  of  Brunswick  has  also  patented  a  simple  process 

*fe  Erfindungen  >en,  1877>  f..r  protecting 

blood  from  decomposition  and  drying  it     According  to 
process  the  blood,  in  the  vessel  in   v.  is  caught  from 

slaughtered  beast,  is  stirred  as  it  flows  in  with  about 
3  per  cent  of  ground  or  finely  powdered  quicklime,  i>.  about 
450  gnus,  (one  pound)  for  each  bullock.     After  stir: 
three  to  live  minutes  th<   mixture  is  allowed  to  stand.     The 

rapidly  settles  to  the  bottom  and  the  blood  coagulates 
in   a  few  minutes.  hen  removed  and  placed  in  the 

sun  in  an  airy  position  to  dry,  the  drying  being  accelerated 
by  stirring  at  intervals.  In  a  short  time  the  blood  is  dry; 
tree  from  smell  and  taste,  and  does  not  evolve 
ammonia.  In  the  \\iut.-i  the  drying  must  naturally  be 
accomplished  in  a  kiln,  or  a  stove  if  the  quantity  is  small 

Around  or  powdered  lime  comes  in  contact  with  all  parts 
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of  the  blood  during  stirring;  it  unites  with  some  of  the  water 
and  sinks  to  the  bottom  without  leaving  perceptible  traces 
in  the  Mood,  which  only  becomes  somewhat  more  alkaline 
ami  dries  more  readily,  without  clotting  fast  together,  as 
happens  in  evaporating.  Since  no  smell  at  all  is  evolved, 
tin-  blood  retains  the  whole  of  its  nitrogen,  which  is  very 
important  to  its  value  as  a  fertiliser. 

!  henius  has  also  described  the  practical  treatment  ..I 
blood  (Ncucstc  Erfindi'Hf/i  //////*/  AY/'"/  1878).     Hullock 

blood  is  that  which  is  obtained  in  tin-  largest  ijuantity  in 
slaughter-houses.  In  order  to  obtain  it  in  a  readily  lluid 
condition,  it  is  stirred  with  a  stick  for  some  time  until  the 
tiltrin  has  separated  in  long  threads,  when  tli<  -iim<l  Mood 
is  brought  on  to  a  fine  hair-sieve  and  washed  with  water. 
The  washed  fibrin  is  placed  on  dry  cloths,  so  that  it  may 
rapidly  be  freed  from  water,  as  otherwise  it  <|iiitkly  de- 
composes. After  this  operation  with  dry  cloths  has  been 
frequently  repeated,  the  fibrin  is  placed  on  a  hair-sieve  and 
dried  at  120°  C.  in  an  air-bath.  It  is  to  be  observed  that 
this  fibrin  still  encloses  some  globulin,  and  cannot  be  regarded 
as  pure.  The  globulin  and  also  ha -moLilobin,  the  colouring 
matter  of  blood,  are  always  enclosed  by  the  fibrin  :  they  may 
be  removed  by  long  continued  washing,  in  order  to  obtain 
pure  fibrin. 

The    blood    freed   from    fibrin    does    not    decompose    so 
dly  and  may  in  cold   weather  be  kept   for   some  time. 
The     author     treats     the     fluid     blood     mainly     by     two 
methods  :— 

1.  P.y  drying  upon  flat  zinc  sheets  (previously  oiled) 
edges  of  which  are  turned  up  to  prevent  the.  lluid 
running  off,  in  drying-stoves,  provided  with  shelves,  and  in 
which  the  temperature  is  maintained  at  30-35°  C.  Tin- 
dried  blood,  which  is  now  obtained  in  thin  transparent  sheets, 
is  used  in  sugar- works,  for  the  sake  of  its  albumin,  for 
clarifying  the  juice.  I  r..ni  100  parts  of  the  fluid  blood 
about  21-22  parts  of  the  dry  substance  are  obtained;  thus 
78-78'5  per  cent,  of  water  has  to  be  evaporated.  The 
author  has  constructed  a  special  furnace  for  this  drying- 
stove,  the  arrangement  of  the  flues  in  which  has  been  found 
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t«.  be  very  effective;  a  regular  heat  is  maintained,  and 
expenditure  ot 


'.!.- 


I  trying -Store  for  IU*l. 

.  rhimnry  ;  /.  air 
Stove  ;  «,  »belvc»  ;  6,  pipe*  for 


i'.y  thi<  :  ;ul  1.1... ..i  in  pota  with  continuous 

M   order  to  obtain  blood    meal.     The  author  has 
icted     for     this     purpose    ft    special    furnace 
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/,  which  receives  the  flue,  is  regulated  by  the  damper,  t.  Tin- 
dues  are  roofed  with  cast-iron  plates,  /*,  upon  which  is  a 
sand  bath,  </,  containing  the  iron  vessels  in  which  the  stirrers, 
t,  can  be  kept  in  motion  from  the  shaft, /,.  K'oiind  tin-  furnace 
is  a  platform,  shown  at  e,  to  facilitate  the  removal  of  the  pots 
and  the  actuation  of  the  stirrers  by  a  labourer. 

The  fluid  blood  is  brought  into  the  pots,  which  should 
inily  be  half  filled;  they  are  then  placed  in  the  sand-bath 
and  the  stirrer  /'..  /,  ]>ut  in  |.osition.  Tin-  furnace  is  then 
heated  and  the  stirrers  set  in  motion,  in  order  that  the  blood, 
which  soon  coagulates,  may  not  stick  to  the  walls  of  the  pots 
and  burn.  When  the  stirring  is  continuous,  the  mass,  which 
was  at  first  past  (dually  converted  into  a  pulverulent 

condition  ;  it  acquires  thereby  a  dirty  brown  colour,  which 
turns  to  reddish  brown  as  the  drying  proceeds.     The  vaj> 
evolved  during  this  period  have  a  peculiar  odour  and  oxi 
metals,  such  as  copper,  very  rapidly.    The  workman  in  charge 
of   this   operation   is   almost  intoxicated  by  breathiiu   i 
vapours,  especially  when   fresh  blood  is  being  treated.     As 
soon  as  the  pulverulent  blood  has  become  quite  dry  and  no 
more  vapours  are  evolved,  the  stirrers  and  pots  are  removed 
from  the  sand-bath,  the  pots  emptied  into  sheet-iron  vessels 
which  can  be  well  closed,  and  the  contents  allowed  to  cool. 
When  quite  cold  the  blood  is  dust-dry  and  can  readily  be 
ground.     The  average  yield   is  20 '5-2 1*2  parts  from   100 
parts  of  fluid  blood,  so  that,  as  a  maximum,  it  may  be  assumed 
that  78*8  per  cent,  of  water  and  gases  are  lost  in  evaporation. 
When  the  blood,  whilst  still  somewhat  moist  and  powdery, 

lied  into  strong  linen  bags  and  subjected  to  a  considerable 
pressure  in  a  press,  there  is  obtained  a  watery  and  fatty  liquid, 
the  fat  of  which  solidifies  at  low  temperatures  and  can  be 
separated  from  the  water.  The  quantitative  yield  of  this 
liquid  is  2-7-3  per  cent.  The  aqueous  solution  contains  the 
salts.  The  solid  compressed  residue  is  more  adapted  for 
storage  than  the  blood  meal,  since  it  does  not  absorb  so  much 
gas  or  attract  moisture.  The  dry  blood  may  either  be  used 
for  producing  prussiate  of  potash,  or  for  obtaining  a  very 
good  charcoal  containing  nitrogen,  and  also  as  an  admixture 
to  artificial  manures. 
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.1  Section  of  a  Blood  Charcoal  Kurt.*-,      a,  hearth 
*»h|>it ;  r,  c1»«.r  ;  r,  flue  ;  /,  «  x.t  j.i|-  :  •/.  rhimnry. 

icoa).     'I  i   an<l   |  1.1. MM!  slmtild   not  more 

.  lialf-till  ill-  r,  since  the  mass  swells  on  heai 


•Icr  for  Blood  CharcnO. 
rrrr. 


t    always  be    kept    in    motion.     The 
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rylmdci  >  i-   made  of  cast  ii"ii  <T  thick    >heet-in»n  and 

:  ,  •  ;ru  •••  i  I-  remOTO  honi  the  1'nrmicc  ,/.  The  stirrer, 
J>,  can  also  be  remo\<  ,.-r  \\iih  the  li«l  ti-.m  the 

apparatus  in  <>nler  to  facilitate  « •!• 

Tli-  evolved,  consisting    rhirlly  ot    anniKHiia    and 

cmpyieumatie  oils,  pass  away  l.y  the  pi]..-.  /.  fco  the  receiver, 
y.  \\hieh  contains  a  leaden  vessel,  in  which  is  dilute  sulphuric 
acid.  The  ammonia  combines  with  the  acid  to  form  ammonium 
sulphate,  whilst  the  oily  substances  swim  on  the  surface  and 

he  utilised  as  Dippel's  oil.     Fresh  dilute  sulplnnie  acid 
must  fn.juciitly  be  supplied  to  the  receiver,  #,  after  drawing 
off  the  saturated  ammonium  sulphate  solution.     As  soon  as 
no    more    vapours    are    evolved    from    the    apparatus   r 
leinoved  from  the  furnace,  allowed  to  cool   t 
with    frequent    stirring,    then    opened,  and    the    fine     Mood 
charcoal  brought  into  a  vessel  which  can  be  tightly  closed. 
This  charcoal  absorbs  gases  with  such  extraordinary  rapidity 
that  it  is  often  so  strongly  heated  as  to  become  red  hot.      In 
medicine  this  preparation  is  known  under  the  name  of  carlo 

><i1i*',  it  is  principally  used  for  dusting  malignant  wounds, 
which  give  off  much  bad  gas  and  smell.  When  freshly 
burnt,  it  could  be  used  for  the  disinfection  of  hospitals  and 
similar  buildings.  It  M ood  charcoal  be  ignited  with  potash  it 
acquires  a  much  greater  decolorising  power.  On  this  account 
the  charcoal  is  preferred  in  lumps,  which  contain  many  pores. 

The  most  important  technical  use  of  dried  blood  is  in 
the  manufacture  of  potassium  cyanide. 

If  dried  pulverised  blood  or  blood  meal  is  allowed  to  lie 
exposed  to  the  air,  it  soon  gives  off  ammonia  and  continually 
attracts  moisture  from  the  atmosphere.  This  formation  «\ 
ammonia  takes  place  more  rapidly  if  the  blood  meal  i^  m 
with  tinely  powdered  aluminium  silicates — as,  for  example, 
brick  dust, — and  at  the  same  time  freshly  burnt  wood  char* 
in  jjowder  be  added.  The  mixture  becomes  warm,  and  the 
warmer  the  thicker  the  layer.  The  addition  of  wood  char- 
coal prevents  the  loss  of  ammonia  by  condensing  the  gas  in 
its  pores.  On  this  account  the  addition  of  charcoal  to  art  ificial 
manures  which  contain  blood  meal  is  much  to  be  recom- 
mended, since  then  no  loss  of  nitrogen  occurs.  If  blood  meal 
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be  mixed  \\  •-.irili.  an  increase  in  temperature  and 

observed.     If  moist 

earth   be  used,  tin    M 1   meal    in   quickly   decomposed,  an 

\  IN-  still  more  accelerated  by  adding  alka 
-lances,  such  aa  wood  ashes,  ia  advUa 

I  Mood  aa  a  fertiliser,  t«>  mix  it   with  wood 

aahea  ami  i>owdered  charcoal,  and  to  I]  •  the  ground  in 

wet  weath.-r.     The  deoompc  iiser 

i  take  place  very  raj  lood  manures  are  hence  very 

ihl<  in  a^ri.-uhure,  especially  since  the  food  they  contain 

can  be  very  quickly  conveyed  to  the  plant  in  soluble  form. 

has    made  experiments   on   \  me*  and  kitchen 

vegetables,  in  which  very  good  results  have  been  obtained. 

10   140  gnus,  (about  live  or.)  of  dry  blood  meal, 

in:  v.l  \\itli  .In.il,;,-   1 1,,-  ,,f  wood  ashen  and  charcoal, 

arc  sufficient.     This  mixture  is  to  some  extent  mixed  with 

soil  of  t!  and  is  also  placed  in  the  pit,  where 

rwise  stable  manure  would  be  used.     A  great  advantage 

of  this  system  of  manuring  lies  in   the   saving  of  labour, 

t?  one  man  can  readily  manure  in  a  day  several  hundred 

finei 

1.1  be  remarked  that  the  fertiliser.  mi\.  .1  with  an 

1  weight  of  sieved  wood  ashes,  may  be  kept  or  packed  in 

w. -11- closed  vessc  a  tinfoil,  and  best  in 

empty  petroleum  or  oil  barrels.     It  should  be  well  stamped 

down,  .«>  'here  are  no  mvi  ::>•<•>  an<l  thr  atinnspi 

not  act  on  the  blood  meal.     The  mixture  must  also 
be  k-  'Jim*  is  no  loss  ot  ainni"! 

Preparation  of  Albumin  from  Oz  Blood — The  blood 

••«!  animals  is  allowed  to  coagu 

in  dishes,  when  the  alKuminous  li.juid  separates  at  the  t-  j- 
IKJ  poured  olV.      1  'unn-  tins  process  the  dishes  are  • 
l.nv.  wli.-iv  tin-  M-paration  more  readily  oc« 

blood   cakes,"  whit -h    are   here   formed,  are 
i't..ii_!;-    on   a   linrn   tiller  and  gently  squeezed,  in  ordei 
:n    thr  ug    albumin    wh  !i.     The 

:ito  lumps  and  dried  in  .iry ing-chamber* 
on  ••  blood-alhumin  is  now  treated  accor- 

to    the    method    described    for   drying    the    fluid  blood,  by 
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g  it  in  \eiy  llnu  layers  upon  /inc    plates  willi    tunied- 
up  edges,  and  fn-.-in-  il    tiMin  inter  in  ;i  di\  in- -ehamher  :il   a 
temperature  which   does   not  exceed    30-35°  C.     The 
sheets  are  previously  greased  with  a  little  olive  nil,  in  «.].!<  i 
that    th«-   dry  albumin  may  more  easily  he  rem«>\ed.      T«> 
t!u»  dried  albumin  as  far  as  possible  from  other  matters  which 
adhere  to  it,  distilled  water  is  poured  over  it.     After  smut- 
time   this  is  drawn  off,  when  it   contains  the  readily  soluble 
phosphates.      The  residue   is   n«.\v  mixed  with  warm   distilled 
water  and   frequently  stirred,  when   the   blood-albumin   dis- 
solves.     The  solution  is  liltered  through  flannel,  which  retains 
the  impurities  and  the  colouring  matter  of  the  blood.     The 
filtered  concentrated  solution    is  a-.iin    1  nm^M    on    the 
-hei-ts   and    dried    in    the    drying-stove    at     .".<>    :'»5°C.       The 
principal  application  of  blood-alhuniin   is   in   cotton-prim 
in  order  to  obtain  fast  colours. 

Kdmund  Cainpe,  of  Jirunn,  lias  related  certain  very  n..t«- 
worthy  experiences  of  the  practical  manufacture  of  blood- 
albumin  (Wittstein's  VicrteljahrsrJ, r.  f.  y>/v///.  Pharm.,  1872). 
In  order  to  obtain  a  very  pale  blood-albumin,  it  is  necessary 
to  use  the  greatest  care  in  catching  the  blood  from  tin- 
slaughtered  cattle  and  sheep.  Then  it  is  necessary  that  the 
position,  where  the  vessels  for  clearing  the  serum  and  the  sieves 
are  placed,  should  be  very  near  to  the  slaughter-house.  When 
possible,  the  serum  should  be  drawn  off  in  the  slaughter- 
house itself,  or  the  immediate  neighbourhood,  and  the  blood 
should  be  brought  on  to  the  sieve  not  longer  than  thirty  to 
sixty  minutes  after  it  was  caught.  The  freshly-curdled 
blood  is  cut  into  cubes  of  about  one-inch  edge,  brought  upon 
the  sieve,  and  allowed  to  drain  for  forty  to  forty-eight  h< 
After  the  lapse  of  this  time,  the  clear  serum  is  drawn  from 
the  clearing  vessels,  with  the  precaution  that  none  of  i lu- 
red colouring  matter  deposited  at  the  bottom  is  carried 
away.  In  order  to  avoid  this,  Campe  employs  clearing 
vessels  with  somewhat  concave  bottoms,  and  has  the  orifice 
for  the  cork  of  the  exit  pipe  about  one  eighth  of  an  ineh 
above  the  bottom. 

After   all    the   clearing   vessels  are   emptied,   the   whole 
of  the  serum  is  placed  in  a   tub  of  soft  wood,  about  three 
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t..  •    in  .  i|..i.  .-.\       I:  .    tuli.  \sl.;  h  is  wider  at  the 

:i    ihe    Uttoni,  him    a  WOod.-n    Up    aUul    two    t..    tllftW 

utmeut  of  the  serum 

nes,  according  u  alhumin,   -..'.   without    - 

alhunun     v.  met  —  it  to  be  made. 

In  .-i  vr  to  obtain  natural  ulhuniin,  .  .  necessary  to 

:  a  IHIUIU!  nf  (.spirit*  of  )  ti. 

of  serum,  and  -tn  well  t«»i  an  hour.      1  --i  tiii-  purpose  Camp- 
uses a  •  '    in  diamel*  rated 

:>   holes,  and  fastened   to   a  stick.      The  Hem  in    i*    th«  n 
covered,  ami    If  ft   tw.  ;  to   iliiit.  urn   at  real. 

turpentine  separates  at  the  surface,  mixed  with  a  greasy, 
greenish  white  hit.     The  clarified  !•  now  drewi 

wooden  Up  near  th<  .--t  lutn 

which  are  always  somewhat  tin  l>i<l,  must  be  rejected  ;   the 
.liinlrr  of    the  scrum   is    then   taken    to   tin*  drying-- 

1  umpe  evaporates  in  stamped  in>n  trays, 

iin-lu->  i»\  and    4  deep,  whii-Ii 

painted  with  .-:!  JM  -hed,  and  stoved.     The  tarn- 

mg-stovt  a  is  poured  into 

the  trays,  should  be  about  50°  »  i   the  trays  are  full, 

temperature    may    rise    rapidly    to    52-55°  C.,    v 
may  In-  .ined  for  two  hours,  without   ..j..-niiu  a 

time  all   the  ventilators  are  opened,  and 
i|»eratiire   allowed   to  sink  to  60°  C.,  at  which 
maintained  until  the  end.     Here  and  there  the    ventilators 
are  opened,  in  order  to  replace  the  moist  air  by  dry.     In 
r  to  promote  a  rapi  ,  Campe  employs  air- 

holes in  the  masonry  at  the  bottom.     The  exits  are  naturally 
at  the  top,  and  open  above  the  roof. 

In  to    produce    from    the    serum    the    to-called 

"patent"  albumin    with  a  handsome  glitter.   Campe   takes 

each  cwt  of   serum,  6}    drnis.   of   oil    of   vitriol   and 

oz.   of   strong   acetic   acid    (sp.   gr.    T04),   mixes    the 

two,   and,  after   standing   for  one   hour,  dilutes  with   about 

6    Ib.    of   water,  and    then    pours   in  a   very  thin   stream 

•    the    serum,    whilst    constantly    sirring.       v  H». 

.  of  serum,  and  the  nn 
V.--11  sirred   for  j   minutes.      After  the  serum 
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has  Stood  twenty-four  t«i  thirty-six  hours  at  rest,  it  i-  drawn 
oiV  as  Li  :niuoni;i  added  to  weak  alkaline  reaction 

before  placing  in  the  drying-room,  in  order  to  remove  every 
trace  of  free  acid.  The  plates  are  rubbed  with  warm  tallow, 
so  that  the  finished  albumin  may  easily  be  removed  from  them. 

I'.y  this  treatment  only  a  portion  of  the  albumin  La 
extracted  from  the  blood  for  the  preparation  of  the  so- 
called  primary  albumin.  Now  comes  the  manufacture  of 
secondary  and  tertiary  albumin.  The  second  variety  is 
more  an  accidental  manufacture,  for  which  only  the  serum 
of  those  vessels  can  be  used  which  for  any  reason  has 
acquired  a  reddish  colour.  Campe  also  took  for  it  the  last 
pale  red  liquids  obtained  in  drawing  of  the  serum  for 
primary  albumin.  The  treatment  for  secondary  albumin  is 
the  same  as  that  given  for  primary.  Tertiary  albumin  i> 
the  last  product;  it  is  used  in  sugar  refineries  in  ei>n>iderable 
quantity.  The  cubes  of  blood  which  remain  upon  the  sieves 
are  brought  into  a  vessel  with  a  false  bottom  about  ei^ht 
to  twelve  inches  up  and  bored  with  half-inch  holes:  water  is 
poured  on  in  sufficient  quantity ;  also,  all  the  residues  from 
the  primary  albumin  are  added — i.e.  the  red  deposit  which 
formed  in  the  settling  vessels.  The  whole  is  well  worked 
up  with  the  hands.  The  liquid  which  collects  below  tin- 
perforated  bottom  is  made  slightly  alkaline  with  a  little  am- 
monia, and  brought  into  the  drying-stove.  This  product  also 
glistens,  and  is  the  so-called  tertiary  albumin. 

The  blood,  which  remains  behind  in  the  double-bottomed 
vessel,  is  then  passed  (according  to  Campe)  between  two 
toothed  rollers,  working  together,  so  that  a  uniform  paste 
is  obtained,  which  is  dried  at  60-75°C.  in  a  stove,  built 
with  shelves.  The  sheet-iron  drying -trays  used  in  the 
stove  are  2  feet  long,  1  foot  wide,  and  about  1  i  inch  deep. 
The  use  of  this  product  is  somewhat  extensive.  In  order  to 
utilise  it  better  as  a  fertiliser,  Campe  moulds  it,  with  solid 
human  excrement  and  ground  oak  galls,  into  bricks,  which 

dried  in  the  air,  and  finally  ground  on  the  manure  mill. 
product  is  known  as  blood-manure  :    it  contains  about 
six    per  cent,  of  nitrogen,  and    is    particularly  effective 
grasses  and  leguminous  plants. 
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Preparation  of  Fibrin  and  Butyric  Acid. — The  fibrin 
iii.-.l  in  i)i<  :  thread*  by  whipping  ox  blood  i* 

washed  with  .mil  u  appear*  quite  while,  and 

blood  corpuscles  have  beeu  removed  It  i-  then  rapidly 

fret  i   linen   .-l-.ihs,  as  before  described,  and 

If  the  :  n  1*3  treated  with  pyrolusite  and  Milphuric 

ii  may  be  used  in  the  »« 

I'.u  .  ropared  as  follows: — 80  grins,  of 

0  grins,  of  Btareh,  20  grms.  of  tartat 

and  5  kilos,  of  hot  water  are  mixed  tog*  -il--. 

of  si) ii r  milk  is  .stirred  in.  and  tin-  nnxiui.-  1«- 

is  in  a  warm  place  mentation  is 

<-ed  to  commence.     Win -u  ih  >n  is  well  started, 

:.d  chalk  are  added,  and 
whole  frequently  stirred.      \  teen  days  the  forma 

rate  is  almost  ended ;  a  mass  of  crystals  has 
10  process  i*  finished  when   n<»  more  bubbles  of 
gas  are  given  oil.      '1  'he  liquid  is  then  filtered  thruu- 

•  SIM! nun  carbonate  added  to  convert  the  calcium 
Imtyrate  int..  sodium   l.utyrate  and  calcium  carbonate.     The 
.•ii  and  the  liquid  evaporated    To  the  residue 
iiuric  acid  is  added,  equivalent  in  .^  >  the  sodium 

carbonate ;  t  is  separated,  and  sodium  sulphate 

tin-   in  >.-li.  e  hntyne  a.  id   is  again  neutralised 

i  soda,  and  the  Imtyrate  decomposed  by  sulphu 
i^lass  retort,  when  colourless  butyric  add  di>tiN  « 
In  order  to  obtain  butyric  ester  from  the  butyric  acid, 
two  parts  of  alcohol  :h  two  parts  of  butyric  . 

and  one  part  of  strong  sulphuric  acid  added  ly  layer 

separates  upon  the  liquid,  it  is  washed  with  water, shaken 
som  .-.  ith  magnesia,  filtered,  and  dehydrated  by  means 

of    calcium    chloride.        It    is    tin.dh  1    from   a   glass 

retort,  when  a  waU  v  mobile  liquid  is  obtained, 

of  a  piM  ;  odour  similar  to  that  of  pineapples.     The 

Spet  :  :ty  of  the  ester  is  U  '.'  1  :'.  .    it  boil*  at    1  1  :-. 

r.ulyric  e>ter  i>  prinei^dly  used  in  i;  rum. 

mi\e.l  \\ith    th.-  PI-.-IKM-  «iua: 
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ester,  vanilla  essence,  sugar  ether,  and  water — in  the  last  of 
which  sugar-candy  and  caramel  are  dissolved,  in  order  to  give 

tin-  nun  tlu»  necessary  colour  ry  good  formula  is 

50  litres  of  nun,  take  ~>00  grins,  of  finest  rum  essence,  100 
grms.  of  butyric  ester,  100  grins,  of  acetic  estei 
of  sugar  ether,   ">'•   urrm^.  <•!  of  vanilla,  1 

ease  i  IB,   •''"   litres  of  high  strength  spirit,  and  30 

-  of  water.      In  tin1  water  dissolve  1   kilo,  of  ndy 

and  ••! canimel  ;    mix  the  whole  well,  and  allow  t«. 

settle  for  several  we* 

I'.utyrie  ester  is  also  much  used  in  preparing  fruit  essences, 
t.g.  of  raisins,  apricots,  strawberries,  etc..  whi< -h  arc  a^ain 
mixed  with  spirit  and  other  ethers  in  various  prop.n  tions. 

Fat  from  Animal  Offal. — Tl Idcst  method  for  obtaining 

iroiu    animal  ollal  ci»nsi>ts   in  heat:n^  in  a  boiler  over  an 
i    tire.        In    employing    this    inelhod,    in    order    to    avoid 

noxious  odour,  a  simple  expedient  m  dopted,  according 

to  Terne  •  \o.  H).      In  dealm-  with 

pans  heated  directly  by  fire,  they  must  be  covered  by  a  sb 

ir-.n  lid  in  such  a  manner  that,  on  the  one  hand,  the  workman 
"t  prevented  from  stirring  and  skimmim:  ott  fat.  an«; 
other,  the  pan  may  be  tightly  closed  during  the  intervals 
When  the  I:d  is  brought  into  communication  with  the  ashpit 
of  the  boiler-fire  in  a  proper  manner,  the  noxious  vapours  in 
passing  through  the  lire  will  be  partially  decomposed,  and 
partially  so  diluted  with  the  lire  gases  that  they  reach 
atmosphere  through  the  chimney  unremarked.  It  the  ollal 
is  boiled,  as  is  almost  universal,  by  steam  in  wooden  vessels, 
the  noxious  odours  may  be  removed  in  a  simple  manner. 
The  annexed  sketch  •  ifl  -dl-explanatory. 

The  conditions  are  different  when  flesh  is  boiled  by  n 
of  high-pressure  steam.      According  to  Terne,   the   -im 
and  best  method   tor  removing   the  noxious  gases  and  vapours 
is   the   following: — The   mixture   of  gases   from   the   closed 
boilini:   kettle   i<   first  subjected    in  the  full  beat  of  the  b< 
fire  in  a  superheater,  built  of  fireproof  materials,  placed  in  th<- 
boiler  l\w.      r'nun    tbi-    >np<-rb-  rne    takes    the  gases, 

when  possible,  alonjj  ies   of  the,  boiler  tire  in  a  hollow 

space  built  of  fireproof  materials,  one  side  of  which  forms  a 
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wall  of  li  is  in  com* 

imiiiK  aii.»ii  \Mtl,  ;),,-  atmosphere  through  short  pipes. 

superheated  gases  en:,  i    th:-    rH.-rt-hkr  space,  mix  with  the 

thru   liu-    inixttiM'   .-:,•. -i-    l  lie   firebox 

tip  idy  heated  condn.  well 

•el  the  fire  ami  ur«   burnt 
\xill.  al-ului,.  carl  remarked,  ll.at  tli«-  best 

.i\    \N.-ik    \\iilioi,  ^lana  ft 

k«-t!  I.-I.IN    tiii.lrr   ^n-at    pressure  uu-l  with 

.      full     ..|K-ll.         Ill    IM,;!  .  till',    thr   e\lt      I.IJH-     I. 


aad  patf orated 
ng  with  a  largv  pip* ; 

•  •   - 
i  triaU  the  draught. 


>   current   of 
i  <•  steam  in  Motor  fc 


•:  oprn  until  the  boiliog-poinl   i>  it-ached.      When 

closed  and    ih«-   kettle  raised  to 
:t   is   in tended  to  work      The  k 

dd   bo  allowed  to  stand   at  <  ssure  for  about  an 

hoc  Ni  still  admitting  steam,  the  blow-oiT  cock  is 

cautiously  and  slightly  ..prn.d.      With  c ..  luagemeut  it 

uiM>t  tli.-  ..urinal  pressure.      If  I  be  gases 

with. -ut  fail  ;   but  if  llicv  suddi-n  •.  ;th  the  full  pressure 

tall  o|>eii,  into  the  com- 


12 
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bustion  n]»|inrntU8,  a  great  part  will  naturally  escape  unlmmi 
iulo  the 

Extraction  of  Glue  from  Animal  Waste. — A< « oidiii^ 
toTerne's  communication  "ii  tin-  manufacture  of  glue  (/ 

/IM  187<'.  i  '.  slaughter-house  material  may  In- 

arranged,  according  to  tin  i  in  'portion  of  glue  it  contains,  as 
follows: — (I)  ox  feet,  (2)  j>:  (3)  calves'  and  sheep's 

iw  1  nines,  (5)  ox  and  pigs'  heads. 


Kl«..  •'..      .1,   >ulj»hur  burn-  r  :    /•'.    -t«.vr  t-xit  |ii|>e  :   '  ng   tank; 

>ke  tower,  consisting  of  twelve  earthenware  pipes,  each  760  nun. 
(30  incheh)  long  ;  E,  draught  regulator  ;  F,  water-  tank  : 
jmmp  for  acid  ;   //,  «  •hiiuney  to  aulphur  bm 


The  material  is  to  be  freed  as  far  as  possible  from 
and  this  will  be  the  easier  the  smaller  the  parts.     For  this 
reason  the  larger  works  have  machinery  for  tearing  up  the 
fleshy  portions,  and   l>ivakin<_'  up  the  bones.     The  best  bone- 
breaker,  according   to   Terne,   is   that   of   Bangh    »v    SMI 
Philadelphia    i/Hngkr's  Jtwrn.,    I860,    p.    186).       Wh-n    tin? 


I     KKOM    AM  MM     WA*Tr: 


material  has  pasted  through  the  breaking  machine,  it  U 

:  sable   U>  "i  ami  dirt  in  a  MM  table  Washer. 

After  removing  tin-  blood,  Ternu  treats  the  material  in  imtuble 
wooden  vessels,  \%bs«-b  must  be  well  covered,  with  a  saturated 
solution  of  suljihunuis  a-  the  action  varies 


-A,  Iron  pan,  lined  with  bad  in  order  that  the  blotching 
proem  may  be  conducted  in  it.    B,  feed  opening ;  • 

/>,  |,erformt«d  bottom  ;  A',  steam  ooU 
the  itMun  trap  e;    f,   Btoam    j  imin 

•L<  boiling :  //,  cock  on  drain  pipe  ;  /,  water  outlet ; 
n*H  ooclu  for  fat  and  {«  conveying  the 

noxkNM  gaa»  to  the  boiler  fire  ;    .V,  Mfety   valv 


ly  according  to  the  nature  of  tlu»  u. 
alone  is  the  only  ^uulo  by  whi«-h  it  is  possible  to  determine 
t!n-  amount  "i  a<  ii<>n  )>r<>]H>rii<>ned  to  each  kind  of  material 
an*!  tin-  season  of  the  year.  The  results  ar  i.  The 

in  it  s  a  dear,  almost  colourless  liquid,  which,  alter 
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evaporation  in   \a«num  pms,  gives  a  glue  in  no  wa\  Inferior, 
lour  or  shine,  to  the  best  hide  glue.      The  tut  of 
yellowish    bones   is   perceptibly   bleached,   and    has   not   the 
unpleasant  smell  otherwise  exhibited  l.y  bun.-  tat. 

tin    production  of   the   sulphurous  acid,  Term-    has 
constructed  a  simple  apparatus,  which  has  been   found  practi- 
cally successful.      Coke  towers  ai  ''din  such    j 
that  tin-  outer  wall  is  wanned  by  tin-  heat  of  the  lx.il. -r-li- 
and  thus  the  whole  j.  protected  fn.in  bott       (Seel     p,   ii  and 
7,  pp.   \'2  and  43.) 

In  consequence  of  the  treatment  with  sulphurous  acid 
the  portions  of  hide,  and  especially  the  sinews,  swell,  the 
latter  acquiring  a  silky  lustre  and  becoming  transparent  as 
gelatine.  The  tissues  which  produce  the  glue  are  not  only 
bleached,  but  also  become  much  less  compact.  In  conse-pi 
of  this  treatment  it  is  possible  both  to  shorten  the  time  of  the 
first  boiling  of  fresh  bones,  and  also  to  diminish  the  pre.-.- 

The  wa>hed  and  bleached  raw  material  is  now  ready  for 
boiling,  The  chief  conditions  for  the  production  of  j^ood 
strong  liquors  are  low  pressure  and  the  shortest  possible 
duration  of  boiling.  The  boiler  erected  as  shown  in  l-'i 
satisfies  all  the  conditions  required  for  a  regular,  gentle  boiling, 
and  affords  a  certainty  of  obtaining  a  product  almost  free  from 
fat.  The  pipe  Ft  for  direct  steam,  is  only  employed  for  bring- 
ing the  water  rapidly  to  the  boiling-point ;  the  coil  E  is 
MiHicient  to  keep  it  boiling. 

The  liquor,  completely  free  from  fat,  must  now  be  filtered, 
for  which  purpose  Terne  employs  a  bone-black  filter  filled  to 
a  height  of  about  1'22  metre  (4  feet).  The  bone-black 
covered  with  coarse  sacking,  and  the  whole  filter  is  surrounded 
by  a  steam  jacket  Trobalily  a  filter  press,  such  as  are  made 
by  Wegelin  &  Hubner.  of  Halle,  would  be  more  suitable. 
From  the  filter  the  liquid  is  to  be  taken  to  the  vacuum  pans. 
The  consistency  of  the  size  to  be  obtained  in  the  vacuum  pans 
varies  greatly  according  to  the  purpose  for  which  it  is 
intended,  and  the  temperature  of  the  air;  it  is  impossible  to 
lay  down  general  rules.  Howev.  r  .the  >i/e  must  be  boiled 
down  to  such  a  consistency  that  the  .gelatinised  lues 

to  be  obtained  must  be  capable  of  i.ein^  cut,  or  that  th-   -lue 
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to  bo  ca.st  ini"  pl.it.--  HIM  r  u»  readily  and  i|tii<-kly  removable 

ili.-   mould-*.      -  .mi.-.  i  '.   j  'lutes  are 

most  Niiital'l-  i  uf  tii.-y  h  ,iage 

i  IOM  tablet  made 

<»se  are  employed  ;  they  giv«*  ••  a  very  • 

!  !i«  glaaa  platen 

greatest  n  t*> 

ill.-  .  ....l:u;:  of  the  gluts  when  possible  it  should  always  be 
cooled  at  a  tempera  <'.      In  nnl.-r  tn  U-  ai-le  to 

accomplish  i!ii>,  all  th.-  large  works  in  America  are  provi 

•  wins.      For  j»lue   u! 
has  found   timulds  of  strong  pilvaniaed 

k   (  [    in  ).   tin*   in«.,  i 

inmilds  ftre   abou  m\.  <  In  in  >   iujh,  tlu-   up|M-r  «.]„•: 

-,.   (12X14  i  tin-  »..,tt,,m   290  X  : 

iniii.  (I  •<>  economise  ice,  th<-  -.'In*-  in 

these  moitMs  may,  \\itli  j^reat  advantage,  be  cooled  by  run 
water  muml  th.  -m.     Moulds  constructed  of  bad  conductors  of 
heat  are  absolutely  to  be  rejected,  since  they  tend  to  make 
the  glue  liable  to  decomj 

The  plates  of  glue,  cast  or  cut  out  of  the  moulds,  are  then 

sake  of  economy  in  m-r 

•ic  hangs  the  plates,  after  they  have  attained  a  certain 
firmness,  vertically  from  tliirk  inm  wires. 
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Artificial  Fuel.  In  the  year  1874,  Ney.  IM-IMP-  tin-  Aix- 
la-rliajKjlle  Society  of  Kn;jin.-ers,  CMiilirmrd  the  statement, 
originaU'<l  in  r..-1-unn,  that  a  mixture  of  80  Ib.  of  soil  with 
20  Ib.  of  small  coal,  moistened  with  a  solution  in  wain 
1  11).  uf  soda  or  common  salt,  I  »n  mi  well.  This  amount  of  coal, 
which  by  itself  would  only  la-t  tit'tren  minutes,  now  burnt  for 
an  hour.  This  slowness  of  burning  is,  however,  all.  h  is 
explained  by  the  formation  of  glasses  from  the  soda  and 
the  earthy  constituents  of  the  soil,  below  the  slai;  thus 
produced  the  fire  burnt  for  a  long  time.  Naturally,  direct 
action  of  the  soda  on  the  fuel  is  not  to  be  iin.i_Mn«l.  I; 
Hasenclever,  on  this  occasion,  called  attention  to  the  lnV'h 
proportion  of  combustible  matters  in  certain  soils.  Tim- 
street  mud  from  Stolberg,  near  Aix,  according  to  his  researches, 
contained  not  less  than  20-21  per  cent,  of  combustible 
material  :  whil-t  dirt  from  the  Homerstrasse,  in  Aix,  only 
contained  6  per  cent.  The  choice  of  the  soil  is  therefore  of 
importance.  At  I  fa  —.-It,  in  P.rL'ium,  where  the  discovery  of 
the  alxwe  artificial  fuel  was  made,  there  arc  many  cavities 
filled  with  turf-like  soil.  When  such  soils  are  not  at  hand. 
the  mixture  is  therefore  devoid  of  importance.  The  mixture, 
as  was  to  be  anticipated,  has  been  found  quite  un-nitaMr  i"i 
firing  boilers. 

Manufactured  Fuel  —  Loiseau  (Zdts.  f.  <L  <•/„„,.  (in, 
v.  Post,  1877,   1)  prepares  a   fuel,   in   lumps  of  tin- 
Men's  ctfg,  from  95  per  cent,  of  coal  dust,  5  per  cent.  •  t  «  -lay, 
and  a  binding  substance  made  from  rye  flour  and  slaked  lime. 
lumps  are  then  soaked  with  paraffin    residue  dissolved 
in  l«nzine,  in  order  to  protect  them  from  the  weather.     Tin- 
clay  is  dried  on  iron  plates  over  a  movable  fire  and  ground, 
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then   mi\ed  with  sieved  coal  dust  by  means  of  a  special 

,  whirh  measures  off  the  necessary  •  of  each 

•ws  them  into  a  ree«  --re  they  are. 

mixed  with  tli.-  i.m.'.in.'  in.   IHMII  in.       In 

a  second  large  iron  lank,  the  roasa  is  kneaded  between  . 

i..li.  i~,  \\ith  mi-  :i  then  goes  to  the  hopjH 

tin-  press,  the  two  roll.  *  in  diameter)  of  »i 

each  are  hollowed  out  into  870  large  and  50  small  moulds. 
Wli.-ii  the  nioiiUla  meet  in  the  rotation  of  :),,•  rollers,  the  soft 
mass  is  pressed  in,  and  falls  in  egg-shaped  lumps  upon  a 

band  of  woven  wire.     The  large  lumps  wei^i 
smaller,  aKout    \  (./      'ih.-y  an   dried   hy  traver- 
linn-*,   ou    a    moving   w.  ft    In-lt. 

ill   on   to  another   belt  with   win*  sides  wi 
carries  them  through  a  bath  composed  of  paraflin  residues 
and  ben/uir.     Th<-  volatile  benxine  is  th«-n  distilled  <>fT  in  the 

ln-i«iurttea  are  ready  for  use.    The 

appa  M  of  hri«iUftU»s  daily.      'i'li.-   pro- 

diii  t    i  :s    per    ton    cheaper    than    ordinary 

ooal 

Briquettes    from    Lignite. — At    tin-    l^nit.-    mine   at 

•sel,  a  new  bri«jiu-tt<-  works  was  erected  in 

v«.  Ztit*.  /.  Bcrgwe*nt  1876),  the  arrangement  of 

which  was  as  follows  : — The  lignite  was  drawn  up  from  the 

bottom  of  the  open  working  in  half-ton  waggons  in  a  winding 

shaft,  l.y  means  of  steam  power,  to  t  whence  it  omM 

be  transported  on  a  covered  tramwa  hoppers 

which  the  boilers  were  fed,  or  to  the  hoppers  of  the 

rotatory  sorting  app;  nuptial  out.      A  short 

sen-  •••  whi«-h  i>  to  be  compressed 

to  a  soi  .-.  hirh  passes  all  tin*  pi«-r.  ->  al^.v-e  7 

mm.  partly  through  the  large  openings  in  the  hitter  half  of 

tin*  sieve,  and  partly  through  whence 

they  fall   UJM.H  a  p.i  :;ers  below.     The  material,  wl 

•lere  ground  U'l«»w  a  maximum  si/,.  ,.t  7  mm.,  together 
with  the  small  whirh  has  fallen  through  the  finer  jurt  «.f  the 
sieve,  passes  into  a  horizonal  screw  c  now 

me  coal  to  an  elevator.     I  r  raises  the  ooal 

a  height  of  8  feet  to  a  horizontal  screw  conveyer. 
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passing  ovr  the  drying-ovens,  which  are  thus  furnished  \\-iili 
th»-  ne.vssiry  i|u:iiility  of  moist  Around  lignite.  Aih-i  the 
material  has  passed  through  tin-  interior  «,f  one  of  the  tour 
sections  of  the  automat  K  h<  ddr 

apparatus  the  now  dry  coal  is  taken   l.y  an   elevator,  ca 
with    sheet  -iron,    to    the.    level   of   the    hoppers   of   the    two 
presses,  from  which  it   tails  spontancMiHly  through  a  r.-ulator. 
and  finally  leaves  the  presses  in  the  form  of  hriijuettes.     These 
now  go  in  a  wooden  trough,  through  which  the  machine  f.  •: 
them   in  a  compact  string,  into  the  store  to  be  stacked,  it 
they  are  not  loaded  for  transport  direct  from  the  trough. 
The   presses  do  not   differ   materially   in  construction    from 
other  coal  presses  which  have  recently  been  found  satisfae: 

h  consists  essentially  of  a  thirty  horse-power  hori/ontal 
engine,  together  with  the  stamp  and  the  press  head,  which 
is  rigidly  connected  with  the  bed  -pi  ate  of  the  engine.  The 
press  head  —  a  cast-iron  cube  —  carries  the  orifice  through 
which  the  lignite  is  supplied,  and  is  traversed  by  a 
chamber  62  inches  long,  containing  the  press  feeder,  which 
consists  of  top,  bottom,  and  two  side  wedges,  between  which 
the  stamp  moves  and  effects  the  compression  of  the  material. 
A  wrought-iron  plate  resting  upon  the  upper  wedge,  pressed 
by  a  screw  at  the  front,  and  moving  on  a  strong  spindle, 
serves  to  close  the  top  of  the  press  chamber  and  to  regulate 
the  pressure  or  friction  in  the  mould.  The  lignite  already 
in  the  press  chamber,  which  has  been  solidified,  provides  the 
resistance  for  the  next  following  briquette.  At  l.oih  sides  of 
the  press  block  are  hollow  pieces,  through  which  hot  steam 
is  sent  to  heat  the  block.  The  compressed  lignite,  as  previ- 
ously remarked,  from  the  press  enters  a  wooden  trough  in 
front  in  a  continuous  stream,  and  is  then  pushed  outside  the 
building  into  waggons,  or  to  the  store.  Without  overloading 
the  machine,  the  stream  of  briquettes  may  be  from  twenty 
to  forty  yards  long.  One  great  advantage  of  the  Frielendorf 
apparatus,  as  opposed  to  the  ordinary  trough  and  plate 
machine,  is  that,  within  the  former,  there  are  no  moving 
parts,  which  in  the  latter  cause  so  many  stoppages  and 
repairs,  and  also  give  rise  to  the  formation  of  much  dust  and 
danger  of  explosion. 
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Compressed  Fuel   from   Lignite  -  Coke  and   Peat- 
F.  Mathey  states  that  a  compressed  coal  maj  also  be  made 
from  lignite-coke  and  peat;  yet  these  require  a  somewhat 
greater  addition   of  saltpetre   than   charcoal.      The   la- 
obtained  from  <i  works,  contained  2-4*5  per  cent  of 

potassium  nitrate  (IkuUchc  I*duttrit-Zcitg.t  187o,   \,    1 

1878,  p.  90).     The  Chemnitz  works  use  as 

ling  medium   -um-arnbic  waste;    Knorr,  of  Weissenfel*, 

uses  rye  floi  r-*,  dextrine.    Of  gum-arabic,  as  much  as 

is  added ;  of  dextrine  and  rye  flour,  4-8  per  oent 

Instead  of  rye  flour,  gluten — a  waste  product  of  starch-works 

— would  be  better. 

Practical  Experiences  in  Briquette-making.— At  the 

t   Association  of  Gt-i  ugineers,  Hilt  gave  a 

paper  concerning   the   local   development   of   the    briquette 

•  •ck's  Gicb.-Z«ty.t   1878,  No.   39;    ZciU 

ill    1,1878.)     In  the  first  place, 

In   maintained  that  this  industry  could  only  take  root  where 
11  coal  was  to  be  obtained  at  one-quarter  of  the  price  of 
large  coal     Coking  is  the  best  method  to  use  with  very 
minous  small  coal     For  br;  _'  the  small  of  non- 

<  oak,  there  may  be  used— (1)  mineral  binding  agents, 
such  as  clay,  loam,  gypsum,  cement,  and  lin 
coke  naturally  contains  much  ash  and  is  not  hard ;  (2)  car- 
bonaceous binding  agents,  such  as  glue,  starch,  tar,  and  coal- 
tar  i>it« :  briquettes  obtained  are  impervious  to  weather, 
may  be  readily  transported  or  stored  without  crumbling,  and 
possess  a  heating  effect  similar  to  that  of  large  coal  The 
species  of  briquettes,  made  with  mineral  substances,  is 
much  used  for  domestic  purposes,  but  is  unsuitable  for  boiler 
tiring.  The  second  kind,  made  with  organic  substances,  may 
also  be  used  as  boiler  fuel,  with  a  good  draught  and  care  in 
tiring,  without  producing  excessive  smoke.  The  somewhat 
slow  combustion  of  these  briquettes  may  be  counteracted  by 
ng  a  thicker  layer  of  fuel,  l.y  breaking  them  up,  nud  t*y 
more  frequent  raking  <>f  th-  In  making  th<*  briquettes, 
the  coal  and  binding  medium  are  mixed  in  the  proper  pro- 
portions in  a  suitable  apparatus,  provided  with  a  mechanical 
rer,  in  which  the  mass  is  softened  by  hot  air  entering  the 
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apparatus  or  by  heated  steam.  The  I -ri  4  mates  are  then 
moulded,  under  a  high  pressure,  in  closed  moulds,  or  in  an 
apparatus  similar  to  the  wrll-kn«»wn  l>nYk  press. 

!  Tying  apparatus  for  briquettes  has  been  made  of  i. 
forms.      Most  of  these   considerably   increase   the   cost 
manufacture.     The  cheaper  drying  apparatus  of  A.  Wileke 
is  here  described  (/  Journ.,  221,  p.  523).     Upon  a 

solid  foundation,  3'25  metres  (12J  feet)  square,  in  which  are 
two  flues  for  supplying  and  removing  the  heating  gases 
built  two  walls  containing  Hues,  1   metre  (39  inches)  t 
and  1  metre  apart.     Between  these  two  walls  Moors  are  built 
in,  consisting  each  of  two  iron  plates,  which  floors  arc  closed 
at  the  short  ends  by  plates,  so  that  the  fire  gases  int 
by  the  flues   into   the   closed  boxes   must  heat   the   plates, 
Thus,  when  the  Hues  are  connected  to  a  lire,  they  bring  tin- 
gases   to   the   second   floor,   which    they   pass   through, 
through  the  third,  and  so  on,  until  they  are  drawn  ol: 
chimney  and  reach  the  atmosphere.     If  eight  such  floors,  each 
3  metres  long,  are  placed  one  above  the  other,  the  fire  gases 
will  have  an  opportunity  of  giving  up  their  heat  to  the   1M 
metres  length  of  iron  plates  which  they  touch,  to  such  m 
as  is  allowable  in  view  of  the  necessity  of  producing  a  suffi- 
cient draught  in  the  chimney.     The  gable-ends  of  the 
floors  are  protected  from  cooling  in  a  suitable  manner.     The 
separate  floors  are  so  arranged  as  to  project  in  turn,  so 
the  projecting  part  catches  the  coal  falling  down  from   the 
floor  above.     Similarly,  in  order  to  shut   nil'  the  open  H 
between  the  separate  floors  from  the  outside,  movable  i 
are  provided.     The  upper  plate  of  each  floor  is  surrounded  «n 
three  sides  by  a  ridge ;  on  the  open  side  the  coal  is  brought 
down  to  the  next  floor.     Thus,  as  was  said  above,  the  coal 
goes  from  floor  1  to  floor  2  ;  the  narrow  edge  of  floor  2,  pro- 
tected  by  the  ridge,  projects  250  mm.  (10  inches)  beyond 
floor  1.     If  now  some  arrangement  be  provided  by  which 
the  coal,  which  reaches  floor  1  from  a  hopper,  is  moved  over 
the  plate  of  floor  1  to  that  of  floor  2,  and  so  on,  and  if  this 
motion  be  so  regulated  that  the  coal  is  heated  to  about  60°  C. 
when  it  arrives  at  the  delivery-shoot,  coal  quite  suitable  for 
briquetting  will  be  obtained. 
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The  movement  of  the  coal  over  the  plates  is  accomplished 
M  awns  of  a  lattice  provided  with  scrapers,  and  moved  by 
hanioal  power.     Two  ^-shaped  rail*  are  connected  by 
croasbands  and  two  tranaverae  rails ;  this  grating  is  provided 
nder-surfaee  with  flat  scrapers  100  mi  lies) 

apar  ii  coupled  to  cranks  on  the  shafting.     When 

shaft  rotate*,  the  ^i  moved   backwards  and   forwards 

and  fro  would,  however,  not 
•j  coal  Iv  he  plates,  which  can  only  be  don 

ing  back,  is  raised  <>  <ml  wit! 

pieces  are  arranged  on   the   shaft, 

h  act  so  as  to  raise  the  grating  in  the  reverse  moven. 

.   rise  is  naturally  at  first  gradual,  so  that  the  scrapers 

_r«'s  mi..  \vhi.-h  the  coal  was  brought  in  the  forward 

-  inont.  he  coal  is  stirred,  which  is  a  necessary 

mg  of  coal  imniiliMl  i<  ties, 

is  supp«  a  foot  running  on  a  small  w) 

ao  that  i  he  greatest  height  until  the  end  of 

reverse  stroke ;  when  the  reverse  stroke  is  finished 
grating  falls,  and  then  again  moves  the  coal  forward. 

rails  run  upon  rollers,  in  order  to  pre\ «  nt  the  scrapers 
.  -riii'iini:  on  the  plates  during  the  forward  movement, 
stays  are  used  in  the  floors  to  prevent  the  plates  i  • 
buckling.     The  grating  also  runs  upon  three  wheels  in  the 
lie. 

now  coal  is  continuously  brought  upon  floor  1  from 
the  hopper,  when  the  grating  is  put  in  motion  the  coal  is 
regularly  moved  forward.  As  soon  as  the  grating  commences 
•grade  motion  a  valve  closes  the  hopper,  and  feeding 
ceases  until  this  motion  is  finished.  If  this  were  not  done, 
too  much  coal  would  be  piled  up  in  the  hopper,  and  some 
would  be  thrown  over  the  edge.  The  coal  is  gradually  carried 
over  floor  1,  then  falls  to  floor  2,  and  so  on,  until  it  finally 
reaches  the  press,  whither  it  is  carried  by  elevators  or  con- 
veyers. During  the  passage  of  the  coal  it  is  uninterruptedly 
exposed  to  the  heat  radiated  by  the  plates,  which  is  prevented 
from  escaping  too  rapidly  by  the  flaps  before  mentioned.  The 
fresh  coal  is  subjected  to  the  greatest  heat,  since  the  fire  gaaea 
are  conducted  into  the  apparatus  from  at 
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Clayton  has  constructed  a  ma<  him-  for  compressing  small 
coal  into  briquettes  (Dingltr's  Journ.,  203,  ]•.  -71).  A 
liori/ontal  plate  carrying  moulds  of  the  required  size  is 
placed  between  two  cast-iron  columns.  Upon  the  j.hites 
I  tin-  iillinir-box,  to  which  the  material,  prepared  in  lin- 
er manner,  is  conveyed  from  the  mixing-drum.  The 
tilling  box  obtains  its  movement  to  and  fro  by  means  of  \\ 
bent  lever  from  the  cross-head.  The  briquettes  are  compres 
from  two  opposite  sides.  The  lower  pistons  are  driven  l»v 
cogs  on  the  wrought-iron  shaft  supported  by  the  framew* 
The  upper  pistons  of  tin-  press  are  actuated  from  the  shaft 
by  cranks  and  strong  connecting  rods,  suspended  from  the 
crosshead  which  moves  in  the  framework.  In  order  to  avoid 
excessive  pressure  on  the  mechanism,  the  upper  pistons  are 
provided  with  strong  sprii 

When  the  moulds  are  filled  with  coal,  the  upper  and 
lower  pistons  at  once  move  and  compress  it  to  a  solid  1» 
The  upper  pistons  then  rise,  and  are  followed  by  the  lower 
pistons,  the  finished  briquette  being  thus  raised  out  of  the 
mould  to  the  level  of  the  plate.  The  filling-b»\  in  its  return 
with  fresh  material  removes  the  briquette.  The  reversal  of 
the  lower  pistons,  which  also  effects  the  lubrication  of  the 
moulds  in  a  well-known  manner,  is  brought  about  by  cog- 
wheels on  the  shaft. 

A  two  horse-power  steam-engine  is  sufficient  to  drive  a 
press  which  can  produce  per  day  about  10,000  briquettes, 
each  weighing  5  Ib.  The  space  required  is  very  small;  a 
ground  space  5  feet  long  by  4  feet  wide,  with  a  clear  height 
of  6  feet,  is  sufficient. 

I  inally,  E.  F.  Loiseau  has  constructed  a  machine  for 
converting  anthracite  dust  into  an  artificial  fuel  (Joi'i ». 
i  Institute,  1873,  p.  266;  Dingier s  Journ.,  210, 
p.  437).  The  coal  dust  is  moistened  on  a  platform  and  then 
scraped  into  the  hopper  of  a <  stationary  cylinder,  in  whi 
shaft  rotates.  On  the  shaft  are  six  radial  plates  whi<  h 
divide  the  interior  of  the  cylinder  into  six  equal  spaces.  The 
coal  dust  fills  these  spaces,  and  the  rotation  of  the  plates 
drives  it  into  an  opening  beneath,  through  which  it  leaves. 
A  smaller  hopper,  placed  close  against  the  first,  receives  clay 
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previously  dried  and  ground.     This  pastes  through  a  smalfer 

ader,  also  provided  with  routing  partitions,  and  is  than 

emptied  into  the  same  channel  as  the  coal  dust,  with  which 

The  space  between  the  partitions  of  the  clay  cylinder  is 
calculated  regularly  to  take  and  deliver  5  parU  of  clay,  whilst 

larger  cylinder  delivers  95  parts.  The  mixture  of  coal 
and  clay  is  sprinkled  with  milk  of  lime  whilst  it  is  falling 
below  a  chain  elevator,  which  now  raises  the  moist  mixture  to 

hopper  of  a  conveyer.    The  Archimedean  screw  rotating  in 

:  ives  the  material  into  a  mixing  apparatus,  where 

rapidly  transformed  to  a  plastic  mass  by  means  of  seven 

ical  shafts,  to  each  of  which  four  toothed  arms  are 
screwed.  These  arms  cross  one  another  in  all  directions,  and 
intimately  mix  the  coal  and  clay  together.  Through  suitable 
openings  at  the  bottom  of  the  mixer,  the  plastic  mass  falls 
along  a  shoot  into  the  kneading  machine,  in  which,  l»y  a 
series  of  knives  attached  to  the  central  shaft  and  a  propeller, 
it  is  forced  through  an  opening  at  the  bottom  between  two 
rollers,  in  the  periphery  of  which  are  series  of  oval  moulds. 

-e  rollers,  moving  in  opposite  directions,  take  the  material 
presented  to  them  in  the  form  of  a  coherent  hand,  and  mould 
it  into  oval  lumps.  An  endless  wire  band  carries  the  lumps 
away  and  delivers  them  into  a  hopper  placed  above  the  dry- 
ing-flue. 

The  drying- flue  is  heated  from  a  fireplace  at  each  end. 

•nuins  five  endless  wire  belts,  one  nl  .ich 

move  in  opposite  directions  over  rollers  placed  at  the  ends  of 

stove,  and  which  have  an  arrangement  for  preventing  the 
lumps  from  falling  down.  The  compressed  lumpe  of  coal  fall 
upon  the  topmost  wire  belt,  are  carried  by  it  through  the 
whole  length  of  the  stove,  and  then  slide  along  a  shoot  which 
carries  them  on  to  the  second  endless  belt  beneath.  This  belt 
carries  them  in  the  opposite  direction  through  the  whole 
length  of  the  flue  to  a  second  shoot,  from  which  they  pass 
down  to  th»«  third  Mi.  upon  which  th«>y  are  carried  forward, 
and  so  on.  The  last  wire  belt  carries  the  coal  out  of 
stove  and  empties  it  into  the  buckets  of  an  elevator,  by  which 
it  is  raised  and  then  delivered  to  another  endless  band,  which 
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through  an  open  tank,  fed  continuously  from  a  neigh- 
bouring larger  tank,  by  which  the  smaller  tank  is  la-pi    tilled 
with  the  waterproofing  composition.     The  endless  1>an<l  is  pro- 
vided with  small  partitions,  which  prevent  tin-  oval  lumps  from 
suddenly  falling  down  into  the  composition.     The  continuous 
immersion  of  the  coal  in  the  waterproofing  mixture  is  brought 
about  by  small  balls  at  each  side  of  the  belt,  which  run  in 
narrow  grooves  on  the  walls  of  the  tank.     On  leaving 
tank  the  excess  of  liquid  drips  from  the  lumps  of  coal  thr< 
the  wire  belt  into  a  gutter  beneath,  from  which  it  flows  a 
by  a  pipe  to  a  convenient  tank 

The  waterproofing  composition  employed  by  Loiseau  is  a 
solution  of  colophony  or  some  other  resin  in  l.cn/in. .  In 
order  rapidly  to  evaporate  this  benzine,  the  lumps  of 
coming  from  the  bath  are  emptied  into  the  hopper  of  a  stove 
of  smaller  dimensions  than  the  drying-flue,  in  which  only 
three  endless  belts  are  placed  one  above  another.  In  this  Hue 
a  strong  current  of  air,  driven  by  a  fan,  rapidly  evaporates 
the  benzine,  whilst  the  coal  goes  from  one  belt  to 
From  the  last  belt  it  falls  through  a  shoot  into  the  coal  tm  k 
outside.  The  end  of  the  shoot  may  be  raised  so  that  a  filled 
truck  may  be  taken  away  and  an  empty  one  brought  in  its 
place. 

During  the  passage  of  the  material  through  the  flue  the 
hot  air  acts  on  all  the  lumps  and  rapidly  dries  them.  The 
whole  process  of  manufacture,  from  the  passage  of  the  coal 
dust  into  the  first  hopper,  proceeds  automatically :  coal  < 
and  clay  are  mixed  in  the  proper  proportions  with  milk  of 
lime,  this  mixture  is  kneaded,  compressed  into  oval  lumps, 
which  are  dried  and  waterproofed,  the  benzine  is  evaporated, 
and  the  finished  product  delivered  to  the  trucks,  all  mechani- 
cally. During  the  whole  process  the  coal  is  continuously  in 
motion. 
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Utilisation  of  Waste  Paper. — The  waste  paper  (Papier- 
ATmttte/:  /<*  und  86) 

town  into  a  conical  drum,  about  10  „•  and  3  feet 

in  iii.-duuu  diameter, covered  1-y  .  :  ing  of  three-quarter 

i  mesh;  in  passing  through  this  drum  the  greater  portion 

ie  adherent  dust  is  lost.  Bones,  pieces  of  wood,  and  other 
large  hard  objects,  which  announce  their  presence  by  striking 

I  nun,  can  be  removed  by  the  workman  who  takes  away  the 
waste  paper  whic-h  has  gone  through  the  drum.  On  account 
of  the  dust,  this  sieve  works  in  a  casing  lined  with  boards ; 
it  may  be  fed  through  the  open  narrower  end  or  through  a 
hoj'l'.r.  thirteen  to  twent  >  per  minute  are  sufficient 

The  paper  is  next  ground  under  edge-runners,  and  is  then  passed 
a  second  sieving  drum,  somewhat  smaller  and  covered 
with  a  No.  5  or  6  sieve.  This  drum  is  closed  at  the  * 
end  (the  exit)  by  a  wooden  bottom,  which  has  two  openings 
closed  by  slides.  By  this  means  the  ground  paper  waste 
may  be  kept  in  the  drum  until  all  the  particles  of  paper 
have  passed  through  the  sieve. 

The  residue,  containing  rags,  thread,  etc.,  which  may  be 
sorted  and  worked  up,  comes  out  when  the  slides  are  opened. 

sieve,  like  the  first,  works  in  a  wooden  casing,  one  side 
of  which  is  open,  so  that  the  sieved  paper  particles  may 
be  removed.  It  is  driven  at  the  side  by  bevel  cog-wheels, 
so  that  it  may  be  easily  emptied ;  the  speed  is  forty  to  fifty 
revolutions  per  minute,  There  is  no  loss  of  fibres  in  this 
method  of  pm  it, 

Utilisation  of  Bookbinders'   Refuse. — The  waste  pro- 

d  in  bookbinding  may  well  be  used  to  prepare  papier- 
mnche  for  bas-reliefs,  dishes,  urns,  picture  frames,  clock 
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etc.  For  this  purpose  all  kinds  of  paper  cuttings  and  waste 
cardboard  may  be  employed  A  second  constituent  is  well- 
sieved  wood  ashes,  especially  those  of  hard  wood ;  finally  a 
third  constituent  is  flour  paste.  The  papier-macho  is  pre- 
pared from  these  substances  in  the  following  manner : — The 
paper  clippings  and  other  bookbinders1  waste  are  torn  up 
small,  thrown  into  a  vessel  filled  with  water,  and  left  to 
dissolve.  Frequent  stirring  accelerates  solution.  The  dis- 
solved mass  of  paper  is  finally  removed  from  the  vessel, 
the  water  is  lightly  squeezed  out,  and  the  mass  then  comes 
into  a  mortar,  where  it  is  well  pounded.  Next  it  is  taken 
out,  laid  on  a  strong  linen  cloth,  and  the  water  squeezed  out 
as  completely  as  possible.  The  balls  of  material  obtained 
are  then  dried  in  the  sun,  near  a  fire,  or  in  a  stove.  When 
dry,  the  balls  are  rubbed  on  a  grater,  when  the  particles  of 
paper  become  similar  in  feel  to  cotton.  They  are  then  mixed 
on  a  board  by  means  of  a  wooden  spatula  with  ordinary  flour 
paste  and  spread  out  with  the  rolling-pin,  just  as  dough  is 
worked. 

This  mixture  with  flour  paste,  which  must  amount  t<> 
one-third  of  the  whole  quantity  of  material  to  be  made,  is 
formed  into  a  ring  on  a  board  or  table.  Two  parts  of  tin«- 
sieved  wood  ashes  (best  from  hard  wood)  are  placed  in  tin- 
middle,  water  is  gradually  added  and  mixed  in  until  the  ashes 
are  thoroughly  moistened.  Finally  the  paper  pulp  is  worked 
up  with  the  wet  ashes. 

The  mixture  of  the  three  constituents  is  now  brought 
into  the  mortar  and  well  pounded ;  it  then  forms  papier- 
mache,  and  can  at  once  be  used.  If  the  mass  is  to  be  kept 
moist  for  a  length  of  time,  it  is  filled  into  glazed  earthen  v. 
vessels,  which  are  placed  in  pairs,  one  upon  the  other,  and 
protected  from  sun  and  heat. 

From  this  papier-mache  bas-reliefs  can  easily  be  made, 
the  mass  being  used  in  place  of  the  wax  which  otherwise 
is  employed  in  embossing.  For  this  purpose  a  portion  is 
taken  out  of  the  earthenware  vessel,  in  which  it  is  preserved, 
spread  out  flat  to  the  requisite  dimensions  for  the  bas-relief, 
one  side  of  the  sheet  so  obtained  is  covered  with  flour  paste, 
and  the  mass  then  pressed  upon  a  smooth  surface — slate, 
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shed  wood,  metal,  or  smooth  pasteboard.     Then  a  linen 

h  folded  in  two  is  laid  on  the  mass  and  superfluous 
moisture  removed  by  repeated  applications  of  the  cloth. 

reatment  the  design  of  the  low  or  high  relief 
can  very  easily  be  engraved  on  the  mats  by  the  embossing 
style ;  hollows  can  be  dag  oat,  and  projections  formed  by 

tig  fresh  material  where  required 

10  baa  certain  advantages  over  embossing  wax. 
In  the  first  place  the  style  works  much  more  easily  in  the 
soft  paste,  since  the  mass  may  be  depressed,  moved  to  all 
sides,  raised,  and  moulded  as  desired.  Should  some  spot 
begin  to  dry  somewhat  too  soon,  it  is  brushed  over  with 
a  brush  dipped  in  water,  when  the  mass  may  be  worked 
aa  before. 

If  the  work  is  quite  dry  before  it  is  finished,  it  may  be 
moistened  over  a  portion,  <>r  the  whole,  of  the  surface  and 
fur  tin  r  worked  with  the  s: 

..'•  finished  relit:  :   is  pasted  over 

i  In  n    Hour   paste  by  means  of   a   camel's-hair  brush, 

and  then  again  allowed  to  dry,  when  the  whole  object  is 

polished  with  a  bone  polishing  style.     The  object  is  now 

i  condition  in  which  impressions  of  it  in  wax  may  be 
taken.  It  is  then  coated  with  thin  size,  again  dried  and 
polished  as  before.  This  last  treatment  of  the  surface  permits 
of  the  application  of  oils  or  water  paints,  and  of  gold  leaf 
simply  by  breathing  on  the  surface  or  by  using  oil  varnish. 

r  painting  or  gilding  the  object  it  is  usual  to  give  it 
several  coats  of  spirit  varnish.  the  latter  is  dry, 

neither  heat  nor  cold,  moisture,  dust,  or  tly -spots  can  harm 
the   work,   for   the   varnished   surface  entirely  protects 
surface  beneath  from  injury.     Dust  is  removed  with  a  soft 
brush  and  fly-spots  by  a  damp  cl< 

Utilisation  of  used  Paper  Cases. — By  paper  cases  in 

instance  are  understood  the  small  conical  hollow  cylinders 

of  hard  paper,  similar  in  shape  to  cigar  holders,  which  are 

used  in  the  textile  industries  as  yarn  spools  by  weavers  and 

stocking-knitters,  and  which  are  made  in  hundreds  of  sites 

irious  purposes  and  in  different  forms. 

;  una  in  Saxony,  baa  patented  a  process  for 


58  Tin:    i  TII.I-.\U«»N    OF  WASTE  PRODUCTS 

utilising  the  large  quantities  of  these  paper  cases  in  prepar- 
ing articles  of  utility  and  ornament — umbrella  and  walking- 
sticks,  fire-screens,  baskets,  card-tables,  toy  furniture,  pirtun- 
frames,  etc.  The  cylindrical,  or  rather  conical,  form  of  t In- 
cases makes  their  utilisation  easy.  Just  as  the  spindles  on 
the  spinning-frame  must  be  exactly  alike,  so  also  the  paper 
cases  originally  intended  and  solely  used  for  the  spindles 
are  also  exactly  similar.  One  fits  over  another;  the  poii 
cases  may  be  pushed  easily  one  into  the  other,  ami  so  form 
a  rod  already  firm  and  of  any  required  length. 

After  a  number  of  the  cases  have  been  pushed  one  int<> 
the  other,  and  a  rod  of  the  desired  length  obtained,  a  wo< 

k  or  a  wire  of  sufficient  strength  is  drawn  through  the 
tube,  in  order  to  give  it  more  solidity  and  afford  a  means 
of  attaching  the  ferrule  and  handle.  The  ferrule  and  handle 
are  screwed  on  the  core  at  the  bottom  and  top,  and  contim- 
the  bottom  and  top  cases.  The  stick  may  then  be  painted 
and  varnished.  A  pen-case  is  simply  made  from  a  large 
paper  case,  which  is  altered  to  fit  its  purpose  by  fitting  a 
stamped  metal  bottom  and  a  similar  lid,  and  then  ornamei 
hy  paint  and  varnish.  In  making  containing  vessels  out  of 
the  cases,  the  so-called  "ring-ousel"  cases  are  laid  near 
together  and  united  at  top  and  bottom  by  a  ring  of  wire. 
They  can  then  be  ornamented  in  any  required  colour  and 
a  decorated  top  and  bottom,  preferably  of  sheet-iron,  applied. 
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Slag  Wool— In    is::,  a  loose  substance  similar  to  th.- 
was  brought  into  the  market  by  several 
.works — by  K.  Marion,  of  Zwickau,  and  G.  Marien,  of 
Osu  The  substance  <Iii: 

straight  (no  •  tilms  in  being  shining  and  somewhat 

less  soft  to  the  touch.     Tin-  n,  w  p,..;-.  •:  was  produced  by 

nig  steam  into  a  jet  uf  fluid  slag. 

Slag  wool  has  hitherto  been  produced  only  from  blast - 

iace  slag.     According  to  s< •hlicphukc  <  l'»lyt.  Joum.)t  it  is 
best  made  by  blowing  with  a  current  of  steam  the 

slag  is  conv.  *lrawn  off*  from  the  furnace  •  %.h- 

1  maun  slag-mould.  It  is  a  considerable  drawback  to  the 
operation  that  the  many  fine  fibres  floating  in  the  air  seriously 
injure  the  worknu-n. 

:  wool  is  utilised  in  accordance  with  its  properties,  of 
he  most  important  is  its  very  low  conductivity 
heat.     1  -ing  steam-pipes,  the  slag  wool  is  laid  on  the 

pipes  in  pieces  of  about   1000  sq.  cm.  (160  sq.  in.)  with  a 

pressure  from  the  hand,  without  beating.     A         kncss  of 
8  cm.  (:  utlices  for  most  pipes.     The  slag  wool,  com- 

pressed to  this  extent,  is  bound  round  with  twine  or  wire,  so 
it  adheres  to  the  protected  pipe.  After  one  or  two 
yards  of  a  steam-pipe  have  been  covered  in  this  manner,  the 
whole  is  sewn  up  in  coarse  sacking,  which  may  then  be 
coated  with  tar,  to  prevent  the  penetration  of  water;  wet 
slag  wool  is  a  better  conductor  than  « i  •  h  is  also  the  case 

other  bad  conductors.     For  one  square  metre  of  surface 
protected  in  thia  manner,  about  four  kilos,  of  slag  wool  are 

red  (9  lb.  per  sq.  yd.).      A  steam-pipe  or  cylinder  so 
covered  is  hardly  perceptibly  warm  on  the  outer  surface. 
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From  another  practical  source  it  has  been  stated  that  tlu> 
covering  of  sacking  is  little  used,  since  it  is  soon  destroyed  by 
the  action  of  light  and  heat,  even  when  tarred. 

It  is  recommended,  in  covering  pipes  with  slag  wool,  to 
make  use  of  a  cylinder  of  sheet-iron,  the  diameter  of  wlii< -h  is 
150  mm.  (6  in.)  more  than  the  external  diameter  of  the 
pipe.  The  sheet-iron  cylinder  is  300-400  mm.  long  (1-1J 
ft),  and  is  divided  lengthways  into  two  halves,  which  are 
bound  together  by  splints,  or  similar  means.  Each  half 
a  handle  in  the  middle.  This  sheet-iron  cylinder  is  placed 
round  the  pipe  in  such  a  position  that  one  end  is  closed  by 
a  flange ;  the  slag  wool  is  then  forced  into  the  space  between 
pipe  and  cylinder,  which  is  about  75  mm.  (3  in.)  v. 
When  the  interspace  is  filled,  during  which  operation  too 
hard  stamping  is  avoided,  the  sheet-iron  cylinder  is  moved 
forward  with  a  gentle  to-and-fro  rotatory  motion  by  means 
of  the  handles,  and  the  covering  of  slag  wool  wrapped  with 
wire  as  it  becomes  exposed.  The  forward  movement  of  the 
cylinder  and  the  wrapping  with  wire  must  keep  pace.  The 
whole  surface  of  the  slag  wool  is  then  moistened  with  tar, 
and  then  covered  with  a  coating  of  cement  about  5  nun. 
(0*2  in.)  thick.  About  10-12  kilos,  of  slag  wool  are 
required  to  cover  a  surface  of  one  square  metre  to  a  thick- 
ness of  75  mm. 

The  fireproof  nature  of  slag  wool,  combined  with  its  low 
conductivity  for  heat,  makes  it  a  very  suitable  substance  for 
the  lining  of  fireproof  safes.  Wolpert,  of  Kaiserslaut. m, 
has  first  drawn  attention  to  its  use  as  a  filling  material 
for  floors  and  wainscottin^  in  buildings.  "  Slag  wool,"  he 
says,  "  generally,  at  present,  contains  calcium  sulphide,  which 

'lecomposed  into  calcium  carbonate  and  sulphuretted 
hydrogen  by  the  action  of  the  carbonic  acid  in  the  air  and 
the  water  which  obtains  admittance  in  washing  the  wainscot. 
Sulphuretted  hydrogen  is  known  (when  breathed  in  quantity) 
to  be  a  poisonous  gas ;  accordingly  slag  wool  for  such  pur- 
poses must  be  examined  for  calcium  sulphide.  If  vinegar  be 
poured  on  slag  wool  moistened  with  water,  the  well-known 
smell  of  sulphuretted  hydrogen — that  of  rotten  eggs — is 
perceived,  if  the  wool  really  contains  calcium  sulphide. 
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th.  •••   .  j  mioDB  against  the  use  of  alag  wool  at  a 
f<*r    floors,   etc.,   go   too   far,   according 
olf  (Polyt.  £rife);   the  nonual  quantities  of  water  and 
carbonic  acid  in  the  air  can  barely  produce  a  perceptible 
evol  sulphuretted  hydrogen.      Apart  from  iu  very 

bad  conducting  pow.  *lag  wool  has  also  great 

permanence,  can  withstand  a  considerable  temperature,  and 
•  •I    liaMe   to  decay  through    the  a.  moisture  or 

Slag  Stones.  Slag  Bricks.  —  The  production  of  slag 
stones  dates  from  1860  'snabruck,  at  that  period,  the 

i  slags  were  allowed  to  fall,  like  molten  lead  in  the  shot- 

towers,  from  a  height  of  about  ••!  _•!.:    feet  into  water,  where  it 

formed  large  bean-shaped  lumps,  which  were  used,  instead  of 

road-metal,  as  ballast  on  railways.     The  same  thing  had  been 

!i-  tinir  in  Kii-jl.ih.i   \\l..-i«-  !:.-•  slag  was  broken 

with  a    1  '.lake's  stone-crusher,  an<l  used    for  macadam.       In 

particular,  the  slags  obtained  in  the  Bessemer  process,  when 

iron  was  made  from  spathic  ironstone,  are  said  to  be 

suitable  for  producing  artiticial  paving-stones,  in  consequence 

contain. 

More  rvrrntl  y  the  best  method  for  this  utilisation  of  blast- 

ace  slags  has  been  attained  by  granulating.  C.  Faschen 
has  published  a  communication  on  this  subject  in  the  Aofu- 
dc*  Verriius/iu-  Fttbrikation  ton  Ziegtln. 

The  product,  the  so-called  slag  gravel,  can  not  only  be 
used  with  the  best  success  as  the  embedding  material  for 
railway  sleepers,  but  it  produces,  when  mixed  with  lime  in 
the  proper  manner,  the  material  for  an  excellent  slag  building 
stone  and  slag  mortar. 

The  preparation  of  slag  gravel  by  granulation  simply 
consists  in  allowing  the  fluid  slag  to  flow  into  water,  where, 
by  the  sudden  cooling,  j  ui:-  •  .1  slags  harden  to  a  pumice- 
like  gravel  and  less  purified  slags  to  coarse  grains. 

Slag  stone  is  in  no  way  inferior  to  good  brick,  which  it 
surpasses  in  fineness  of  colour  and  porosity.  At  first  friable, 
n  rapidly  hardens  in  the  air.  This  hardening  continues  for  a 
long  time,  even  after  the  stone  is  used,  and  since  the  mortar 
is  also  mixed  with  slag  gravel,  the  atones  are  completely 
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bound,  so  that  after  several  years  a  wall  consists  no  longer  "f 
separate  stones,  but  of  one  uniform  mass. 

the  ironworks  of  Buderus  at  Lollar,  near  Giessen, 
Imilding  stone  is  made  from  blast-furnace  sla-  in  the  follow- 
ing man  port  by  the  engineer  Alberte,  Gew> 
Hesseu,  1893): — A  portion  of  the  hot  fluid  slag  from  ihr 
blast  furnaces  is  cast  in  large  round  iron  vessels  standing  on 
trucks  These  go  to  the  portion  of  the  works  where  ili« 
compressed  stone  is  made  and  after  cooling  are  emptied. 
The  blocks  of  slag  gradually  fall  on  .  -..i  it  act  with  air  to  a 
bluish  grey  meal — slag  meal.  Th«-  -reater  part  of  the  hot  fluid 
slag,  however,  runs  into  a  channel,  in  which  is  cold  water  in 
rapid  motion.  The  slag  is  thus  granulated ;  the  sand  prodi 
is  mechanically  scooped  out,  brought  into  the  waggons  of  a 
wire-rope  tramway,  which  take  it  to  the  working  place,  w! 
they  are  automatically  emptied.  Foundry  slags  have  been 
found  to  be  the  best,  for  they  produce  the  lightest  stone.  In 
producing  the  compressed  stone,  the  slag  sand  is  mixed  with 
the  above-mentioned  slag  meal  and  milk  of  lime  in  the 
following  manner : — A  mixture  of  2  parts  of  sand  and  1  part 
of  meal  is  moistened  with  milk  of  lime,  the  moist  mass  is 
shovelled  into  presses  and  moulded  into  stones.  The  auto- 
matic steam  lever  presses  of  Bernhardi's  Son,  G.  F.  Draenert 
<»f  Kilenburg,  have  been  found  to  work  especially  well. 

The  stones  are  made  in  two  sizes, — the  small  size 
25  by  12  by  6*5  cm.  (10  by  5  by  2'6  in.),  and  the  large 
size  25  by  12  by  10  cin.  (10  by  5  by  4  in.).  They  have 
a  bluish-grey  colour,  and  are  fairly  porous.  The  two  hori- 
zontal faces  are  somewhat  hollowed  out,  in  order  to  diminish 
the  weight  of  the  stone  and  to  admit  a  larger  quantity  of 
mortar  with  apparently  narrow  joints.  The  weight  of  one 
stone  is,  air-dried,  about  3'3  kilos,  (about  7*4  lb.).  They  are 
destroyed  by  a  load  of  70  kilos,  per  sq.  cm.  (1000  lb.  per 
sq.  in.).  They  take  up  a  large  quantity  of  water,  and  have 
not  a  great  resistance  to  the  action  of  fire — a  red  heat.  The 
stones  are  not  burnt,  but  only  dried  in  the 

The  slag  sand  by  itself  is  a  very  useful  addition  to 
mortar.  A  useful  rough  plaster  is  obtained  from  a  mixture 
of  3  parts  of  slag  sand,  2  parts  of  slag  meal,  and  2  parts 


H 

of  clay,  whiUt  for  tine  plaster  a  i    l    part  of  slag 

meal,  2  part*  of  whit*  lime,  4  part*  of  river  sand,  quarried 
sand   or   slag   sand,   is   recommended     The  sand   : 

hine,  prepares  moulded  stouts 

i  blast-furnace  slag  (German  patent,  1895).     The  sla, 
oast    in    IMH-J    .sticks    noteheil    a  lo  intervals,  so  that 

when  the  separate  blocks  are  broken  off,  stones  with  granular 
crystalline  ends  may  be  obtained.     The  moulds  used  in 
process  are  m  :»•!.•  up  of  separate  walls  with  an  open  aide, 
-lag  can  enter.     On  the  under  surface  of 
he  bottom  an<l  <>n  ih<    Hides,  are  triangular 
ribs,  \vl.  the  separat  lie  long  blocks  h 

separate  stones  after  cooling. 

slag  brick  owes  its  present  position  to  improvement* 
in  l>rick  presses  and  to  the  use  of  dry  disintegrated  lime, 
h  is  added  to  the  slag  sand  (containing  as  much  as  40 
per  cent  of  water)  as  requ  granulated 

slags,  on  account  of  the  soluble  silicic  acid   they   contain, 
would  hnrtl  ;essed  or  stamped  alone,  yet  they  do  so 

more  rapi-lly  if  lime  be  added     The  stone  hardens  through 

i  carbonate,  as  does  ordinary  mortar, 

and  especially  »n    of   solid   compounds 

between  the  soluble  silica,  the  slag,  and  the  added  lime 

are  made  in  the  following  manner : — The  hoi 
tl m<l    slag   is   conducted    into  a  suitable  cast-iron  channel, 
Huh  whie  h  a  MI  '.ream  of  cold  water  is  flowing, 

slag  is  chilled  and  falls  partially  into  sharp  sand, 
partially  into  very  brittle  lumps,  the  latter  readily  broken 
by  a  slight  pressure.  The  slag  sand  passes  into  catch  boxes, 
from  whirh  it  is  taken  l.y  baskets  with  perforated  sides 
and  conveyed  to  the  brick-moulding  works.  It  is  mixed 
with  the  milk  of  lime  as  follows:  —  The  slag  sand  is 
shovelled  i:  stirring  n  the  proper 

quantity  of  milk  of  lime  at  8-10°  B.  is  run  in.     The  mix- 
is  then  moulded  in  the  brick  press.      The  slag  sand, 
(1    Nviih    lime,  (lasses   into   a   holder   from    which    the 
necessary  quantity  is   taken   by  two  pistons  into  the  press. 
The  bricks  are  ejected  from  the  press,  taken  by  labourers. 
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and  placed  in  a  tram  waggon.     They   <lry   in  eight  d 
Dark  slags  have  not  been  found  as  suitable  as  pale  slags 
for  the  production  of  bricks. 

The  slag  sand  is  removed  from  the  water  basin  after  granu- 
lation by  means  of  a  strong  scoop-wheel,  which  is  constructed 
as  follows : — The  scoops  are  fastened  by  screws  between  two 
large  cast-iron  rings,  which  an>  hung  on  two  friction  rollers 
with  a  common  axis.  The  latter  is  driven  by  gearing  from  a 
small  steam-engine  built  on  to  one  of  the  four  cast-iron 
pillars.  The  external  periphery  of  the  friction  rollers  works 
on  the  inner  periphery  of  the  rings  and  turns  the  scoop- 
wheel,  which  is  prevented  from  oscillating  by  two  guide 
rollers  at  the  side.  The  internal  diameter  of  the  rings  is 
such  that  a  line  of  rails  goes  through  the  scoop-wheel,  so 
that  a  waggon  may  be  pushed  in  from  one  side  and  out  at 
the  other  when  full.  The  two  cast-in »n  rings,  together  with 
the  twenty-four  scoops,  weigh  about  90  cwt.  The  weight  of 
slag  to  be  lifted  on  at  once  is  about  6  cwt.  at  most.  The 
apparatus  makes  a  revolution  in  about  five  minutes  with  the 
engine  running  at  eighty  revolutions  per  minute,  so  that  the 
arrangement  can  load  72  cwt.  of  slag  per  hour.  The  rings, 
and  also  the  columns  which  support  them,  are  cast  at  the 
furnace,  and  need  no  further  working.  The  feet  of  the 
columns  are  so  wide  as  to  offer  a  sufficient  surface  for  the 
foundation,  and  are  therefore  built  on  the  masonry  of  the 
water  basin.  The  spindles  of  the  steel  driving  shaft, 
upon  which  hangs  the  whole  weight  of  the  scoop,  run  in 
ball  bearings,  which  are  carried  by  a  wedge  in  a  fork  and 
are  adjustable.  The  fork  hangs  between  the  U-pieces 
which  rest  on  the  columns  and  form  the  framework  of  the 
machine. 

Blast-Furnace  Slags  as  Paving-Stone. — It  has  been 
found  that  blast-furnace  slags  make  a  good  paving-stone.  The 
Altona  paving-stone,  made  from  iron  slags,  consists  of  powdered 
slag,  mixed  with  clay  or  loam  as  a  binding  agent,  compressed 
and  burnt  to  vitrification. 

The  paving-stones  are  laid  in  a  bed  of  sand  only  8  cm. 
deep  (3*2  inches),  stamped  down  with  an  ordinary  wooden 
rammer,  and  the  joints  then  filled  with  sand  and  water.  The 
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•d  of  laying  may  ihtia  be  called  eaay  and  rapid.     Tli 

stone*   d<>  not  wear   l.-.ll«.\%    hk«-    vu, .'-•..!..•    ..i    -n.-    •:.   lik-- 
granite  slabs ;  they  can  readily  be  taken  up  and  laid  aside 
-.out    -MM.-!  ;:.•„•    .u, \     injury,    which     .  -     i\n\«.t  taut    when 
excavations  are  made  for  gas  and  water  pipes. 

The  prieo  of  these  slag  stones  varies,  according  to  the 

state  of  ih.-  U  turn  so  marks  per  1000. 

To  this  is  to  be  added  the  cost  of  discharging,  loading,  and 

to    tin-    destination,   which    may    be    taken    at 

l.~.  mirk*  per  1000. 

Glass  from  Blast-Furnace  Slags. — Aw  a  patent 

..-lami  &  Fisher  at 

lingbort"  tlui<i   1  .last- furnace  slags  direct  from  the 

furnace  are  worked  up  into  glass,  they  are  coml  <>  a  tank 

hul*  e-quarters  o:  and   there  mixed  wi: 

suitable  materials.     The  glass  is  said  to  be  q 
and  extremely  soft  or  pla  resists  acids,  is  readily  cut  by 

1  is  Muit.-  v  .ugh  sheets  for  roofs, 

skylights,  etc.      1  ••  the  heat  con- 

•  1  in  the  slags  is  also  utilised  in  the  process. 
Salts  from  Blast  Furnace  Slags. — According  to  a  French 
pat«  aluminium  sulphate, 

gelatinous  silica,  and  calcium  < -Monde  can   be  obtained  i 
blast-furnace  sing.     The  slag,  in  fine  powder,  is  treated  with 
hydrochloric  acid  in  an  acid-proof  apparatus,  the  acid  vapours 
evolved  being  condensed  in  a  sandstone  receiver  filled  with 
water.     The  acid   solir.  lining  dissolved   silica,  alu- 

minum and  calcium  chlorides,  is  drawn  off,  diluted  with 
water,  the  silica  allowed  to  settle,  the  liquid  decanted  off,  the 
alumina  carefully  precipitated  by  pure  calcium  carbonate,  the 
precipitate  wash-  i.  and  converted  into  aluminium  sui- 

te by  boiling  sulphuric  acid.      The.  gelatinous  precipitate  of 
silica  is  purified  by  washing,  and  :  nn  .-hl.-i  i-i.-  -•!*. 

remain  in-  after  precipitation  of  the  alumina,  is  evaporated. 


CHAPTER    X 
EXCREMENT 

Utilisation. — Altlmu-h  there  is  no  want  of  proposals  for 
tin-  rational  utilisation  of  excrement,  yet  hardly  any  process 
has  succeeded  in  surviving.  Thus  Leuhe's  process — tin  appli- 
cation of  sulphuric  acid — failed,  and  Petri's  manufacture  of 
faecal  stone  could  obtain  no  practical  hold.  The  chief  aim, 
after  the  suitable  removal  of  the  faeces,  is  to  utilise  them  as 
manure.  The  preparation  of  an  illuminating  gas  from  excre- 
ment is  described  in  the  chapter  on  "  Illuminating  Gas  fmm 
Waste."  In  regard  to  other  proposed  methods,  with  the 
exception  of  the  manurial,  we  give  the  opinion  of  1  IM  IK  r 
s  pnlyt.  Jtnrnt.,  213,  p.  259): — "As  a  matter  of  fact, 
the  application  of  human  excrement  as  a  fuel — Petri's  f 
stone — is  the  worst  imaginable,  since  its  most  valuable  con- 
stituents, nitrogen  compounds,  are  lost.  For  large  to\vn< 
there  is  no  other  course  than  a  well-arranged  system  of 
sewers  and  flushing." 

Scott  has  patented  the  following  process  for  treating 
sewage : — The  sewage,  collected  in  a  tank,  is  mixed  with 
excess  of  caustic  lime,  the  clear  supernatant  liquid  is  drawn 
off  from  the  precipitate,  and,  in  a  second  tank,  an  iron  or 
aluminium  salt  added,  which  salt  is  converted  into  the 
hydrate  by  the  lime  present  in  the  clarified  water.  The 
precipitate  in  the  first  tank,  which  contains  the  organic  and 
inorganic  matters  suspended  in  the  sewage,  and  to  some 
extent  also  substances  previously  in  solution,  may  be  con- 
verted into  cement  or  filter  coke.  The  precipitate  in  the 
second  tank,  after  calcination,  gives  metallic  oxides  which 
may  be  utilised.  The  water  from  the  second  tank  is  suffi- 
ciently pure  to  be  passed  into  a  large  stream,  and  may,  if 
it  has  previously  been  filtered  through  the  coke  obtained 
from  the  first  tank,  even  be  run  without  danger  into  a  small 
stream. 


CHAP  I  XI 

LOURING    M\i  II. i>   l  l:"M  WASTE 

Utilisation  of  the  Waste  from  Dye-wood  Extracts. 

•-,  of  Lava  lie,  gave  a  detailed  account 

of  their  work   in    is?     (Bull  Soc.  Ind.  MulhotiM ;  Dingier  % 
In  the  first  place,  this  concerns  the 

solid  dye-wood  extracts,  each  of  which  contains  its  own 
peculiar  unmn.  Now  gallic  acid,  a  product  of  the  decom- 
position of  tannic  acid,  on  heating  to  about  250°  C.,  gives 

igallic  n>  sts  named  have  therefore  treated 

logwood  extract  by  the  same  reaction,  when  they  obtained  an 
evolution  of  carbon  dioxide  and  a  black  voluminous  su1>- 
stance,  insoluble  in  water,  I  mi  readily  soluble  in  alkalis,  and 
precipitated  from  these  solutions  by  acids  in  the  form  of 

AH  Hocks.      With  different  metallic  salt  solutions  it  gave 

rently  coloured  precipitates.  This  decomposition  of  log- 
wood extract,  also  accompanied  by  the  evolution  of  carbonic 
acid  gas,  takes  place  at  200°  C.  in  the  presence  of  caustic 
alkalis.  In  this  case  there  is  obtained  the  soluble  alkali  salt 
of  an  acid  analogous  to  metagallic  acid,  which  is  precipitated 

i  its  solutions  on  the  addition  of  other  acids  or  of  metallic 
salts.  The  important  point  is  that  the  alkaline  solution  of 

compound  has  a  very  strong  direct  dyeing  power  for 

vegetable  fibres.     If  the  natural  colouring  matters  be  left. 

and  the  same  process  applied  to  other  organic  substances, 

>  result  by  the  action  of  alkalis  a  salt  of  oxalic 

acid,  t.'j.  from  sawdust     The  process,  however,  takes  quite  a 

course  if  sulphur  be  at  the  same  time  introduced 

compounds.  the  sulphur  enters  into  direct 

combination   with    the  substance  without  the  elimination  of 

any  element,  as  in  the  case  of  the  aloe,  or,  as  more  frequently 

happens,  the  sulphur  unites  with  a  portion  of  the  hydrogen  of 

tr 
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the  organic  substance  to  form  sulphuretted   hydrogen,  which 

,  .»latilised,  the   organic   substance   thus   losing    jiart    ol 
hydr"i:eii.       In    l»Mth   cases,   however,   and    fr«nn    almt»t    all 
organic  materials,  there  are   produced    in    tin-   manner    n,-\\ 
substances,  which  an-   sul.stuntive   dye-8t  i  animal  and 

vegetable  tihrc*,  and  produce  intense  and  fast  shades  wit  In -in 
the  assistance  of  a  mordant. 

The  discoverers  have  heated  a  -series  of  the  most  diverse 
organic  substances  in  closed  vessels  with  sodium  mono-  and 
poly-sulphide,  and  in  every  case  find  confirmed  the  correctness 
and  general  applicability  of  their  discovery. 

The  colouring  matters  are  readily  and  certainly  produeed 
in  the  form  of  a  swollen  voluminous  mass,  more  or  less  dark 
in  colour  according  as  the  temperature  of  preparation  was 
higher  or  lower,  between  the  limits  of  200-300°  C.,  and 
according  to  the  longer  or  shorter  duration  of  the  heat  in-. 
The  solubility  of  the  product  also  increases  with  this  tem- 
perature and  duration  of  heating,  as  also  the  fastness  of 
the  effects  produced  on  fibres,  especially  in  regard  to  the 
action  of  light.  All  the  products  are  very  hygroscopic,  and 
must  be  kept  in  well-closed  sheet-iron  boxes,  especially  to 
guard  against  oxidation  by  the  air,  by  which  the  colouring 
matter  is  converted  into  an  insoluble  substance.  Without 
this  precaution  they  become  quite  useless  in  four  to  five  months. 
In  a  freshly  prepared  dye-bath  the  colouring  matter  has  such 
affinity  for  the  vegetable  and  animal  fibres  that,  when  the 
dyeing  is  sufficiently  protracted,  the  whole  may  be  withdrawn 
from  the  bath,  and  a  colourless  liquid  left.  Of  particular 
importance  to  the  productiveness  of  this  colouring  matter  is 
the  nature  of  the  water  employed.  In  waters  containing 
lime  it  dissolves  only  incompletely ;  if  only  such  water  can 
be  obtained,  it  must  be  purified  before  use  by  boiling  with 
soda.  The  colouring  matter  is  also  separated  from  its  solution 
by  acids,  but  the  precipitate  readily  redissolves  in  dilute 
alkaline  liquids.  This  behaviour  affords  a  means  of  purifying 
the  colouring  matter,  and  obtaining  it  in  the  form  of  a  dry 
unalterable  powder,  soluble  in  alkaline  liquids.  Other  pre- 
cipitants  are  alum  and  metallic  salts ;  the  precipitates  vary  in 
colour  according  to  the  metal.  The  most  important  pre- 
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•ant   for  dyeing    purposes    it,   however,   potassium    l.i- 
•mttUj,  which    i>  illy   iiu)Hjrtuui    because   of   the 

Using  act  he  chromic  arid,  and  because  the  prt< 

I    \\hi.-h    it   produces,  with    slight  exceptions,  are  quite 
unacted    upon    by  most    solvents,  «•  caustic 

h.  i'  ior»,  so  that  this  salt  is  a  most  valuable  means  for  fixing 
the  colour  upon  the  yarn  or  fa 


CHAPTER    XI  I 
DYERS'  WAST  I.  WATERS 

Recovery  of  Arsenates  and  Phosphates. — For  tin- 
recovery  of  the  arsenates  and  phosphates  from  the  solutions 
used  for  fixing  the  mordants — the  so-called  "  dunging  " — the 
following  process  has  been  patented  by  I  lupins  and  Sten- 
house: — The  waste  liquors  are  mixed  with  an  iron  or 
manganese  salt,  the  mixture  made  alkaline  by  milk  of  lime, 
and  allowed  to  settle.  The  precipitate,  which  contains  the 
arsenic  and  phosphorus,  after  removal  of  the  clear  liquid,  is 
brought  on  to  cloth  strainers.  A  portion  is  then  examined 
for  the  percentage  of  bases  it  contains,  and  an  equivalent 
quantity  of  sodium  inonosulphide  added  to  the  whole  bulk. 
The  mixture  is  then  boiled  with  water  in  a  steam-jacketed 
pan  for  two  hours.  The  resulting  clear  solution  contains 
sodium  arsenite,  arsenate,  and  phosphate ;  if  a  little  sodium 
sulphide  should  be  present,  it  is  oxidised  by  means  of 
sodium  hypochlorite.  The  solution  is  now  again  available 
for  "  dunging " ;  if  it  should  be  too  alkaline,  it  is  neutralised 
by  a  mineral  acid. 

Recovery  of  Dyes  from  the  Waste  Liquors. — This 
patented  discovery  is  due  to  liemmers,  of  Glasgow.  It 
accomplishes  the  recovery  of  alizarine  and  purpurine  from 

waste  liquors  obtained  in  dyeing  Turkey  reds  and  other 
shades,  for  which  madder  or  artificial  alizarine  is  employed. 
For  this  purpose  the  waste  liquors  are  mn  into  a  large  tank. 
into  which  hydrochloric  or  sulphuric  acid  is  run  in  quantity 
t  to  precipitate  tin-  whole  of  the  colouring  matter 
out  of  the  solution.  The  reaction  is  accelerated  hy  stiri 
After  settling,  the  clear  liquid  i«  drawn  off  from  th«  pre- 
cipitate,  which  is  l»oiled  for  some  minutes,  when  necessary, 
with  a  little  acid,  until  the  liquid  acquires  a  yellow  colour. 

TO 
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,  the  precipitate  is  separated  from  the  liquid  by 
means  of  a  filter  press,  ami  washed  until  neutral,  whei 
may  again  be  used  in  any  dyeing  process. 

Recovery  of  Tin   from  the  Waste  Waters  of  Dye- 
works. — Mogret  has  given  an  account  of  the  recovery  of 

the  waste  liquors  of  dyeworks  (MoniUur  d.  'ure, 

1889;  1  1889).     To  a  greater  extent  than  ever 

befort  i  the  form  of  hlannic  or  sti 

•rtant  part  in   dyeing,  \*>\\\ 


and  for  weighting  silk.  11  .udly  half  the  «|uantity  of  tin 
used  is  really  utilised,  the  other  half  is  lost  in  the  used  mor- 
danting or  dyeing  baths  or  in  the  wash  waters  of  yarns 
and  fabrics.  Since  this  metal  is  expensive,  the  wash  waters 
and  used  liquors  represent  a  considerable  sum.  In  order  to 
regain  a  portion  of  i  ible  constituents,  win.  h  run  into 

the  drains  and  contain  in.  it  «•  the  rivers,  the  dye-baths  and 
wash  waters  are  collected  in  tanks.  In  the*  :  is  pre- 

tated  by  the  addition  of  granulated  zinc,  or,  better,  of  zinc 
du>t — known    under  the   name  of  "preparation." 
is  mixed  with  stannic  oxide,  filtered  through  woollen  cloth. 
A  ashed,  dried,  and  melted  at  a  white  heat,  with 

Addition  of  borax  and  a  little  granulated  zinc.    The  stannic 

io  is  reduced  by  the  zinc ;  excess  of  zinc  is  volatilised  at 
th<  high  temperature  employed.  In  this  manner  pure  metallic 

is  obtained,  which  collects  to  a  lump  in  the  crucible,  and 
is  of  considerably  higher  value  than  the  zinc  used  in  its 
reco.  This  method  is  said  to  be  employed  in  several 

large  works  in  France. 
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Recovery  of  Neat's-foot  Oil— The  fresh  feet  of  oxen, 
calves,  and  pigs  are  boiled  in  a  pan  with  water;  the  boiling 
is  continued   for   fifteen    minutes,  after  which  tlic  heating  is 
moderated,  so  that  the  liquid  is  no  longer  in  ebullition.     Th» 
fat,  which  collects  as  an  oily  layer  on  the  surface  of  the  hot 
water,  is  continually  removal   l.y  means  of  a  shallow  spoon, 
and  collected  in  a  high,  narrow  vessel.     The  residue   in 
boiling  vessel — the  feet  freed  from  fat — is  disposed  of  to  glue 
manufacturers.     On  long  standing,  the  neat's-foot  oil  sepai 
on  the  surface  of  the  water  in  this  vessel  as  a  clear  oily  layer, 
which  is  poured  off  from  the  water,  and   brought  into  small 
bottles  of  white  glass,  which  are  exposed  to  direct  sunlight 
in   order  to   bleach   the  fat.      According  to  II.   lirunncr  <  />/• 
fion    der    ScJnni.rmittel,    A.    Hartleben,    1897),    the 
bleaching  is  more  rapid  if  a  sheet  of  violet  glass  be  placed 
in   front  of  the  bottle,  for  violet  light  has  the  most  powerful 
action.     The  finest  product  is  that  which  has  been  separated 
by  freezing.     The  neat's-foot  oil  is,  with  this  object,  exposed 
to  the  intense  cold  of  winter,  and  the  residual  liquid  portion 
separated  in  the  cold   from  the  solid   portion   by  fine   1 
cloth.      In   France,  sheep's  feet  are  first   immersed  in  \\ 
heated  to  75-80°  C.  for  about  twenty  minutes,  when  wool 
and  hoofs  may  easily  he  removed  by  hand;  the  feet  are  tin -n 
boiled  with  steam.      Four  hundred  sheep's  feet  give  1-2  litres 
of  fat  (0'22-0'44  gal.)  of  0*915  specific  gravity. 

Recovery  of  Bone  Fat. — Unties  are  not  spoiled  for  the 
purposes  of  glue  or  bone-Mack  making  l»y  the  removal  of  i  In- 
fat.  The  fresh  bones  are  brought  into  a  pan  ami  covered 
with  water,  which  is  very  slowly  heated  to  boiling.  The 
boiling  must  be  continued  for  several  hours,  and  the  mixture 
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:••-•       \!'.  r  five  to  six  hours  the  crude  fat  has 
collected  on  the  surface;  it  U  removed,  whilst  -nil  ilui.l. 
a  wooden  pot  lined  with  sheet-lead. 

hest  refining  agent  f»r  this  fat  appears  to  be  the 

so-called  •"/«"  *•••/"».  which  is  obtained  by  making  a  mixture 

i  glass  vessel  of  one  volume  of  wl.  :»d  four 

mes  of  strong  hydr  icid,  and  allowing  ii  to  stand 

until  it  has  acquired  a  reddish  yellow  colour  and  evolves  a 

pen.  smell  of  t  hi  more  aqua  rtgia  should 

IM-    in.  M,-    than    .an    1...    u-,,1   uiihin  a   I.--A    IJbjl     rflftM    '•'      008 

loses  its  activity.     To    100   parts  of  fat  contained   in 
above  wooden  vessel  is  added  1-T5  part  of  aqua  rtgia,  which 
is  mixed  with  the  prolonged  stirring,  and   remains 

in    contact  with    it    for   some  hours.      Wl. 
ing   is    •  warm    water  is  added,  and  the  acid  then 

run   oil'  cart-fully  tin  ;  lu_;-hole  at  the  bottom  of  tin- 

tank.      The  fat  is  again   mixed  with  warm  water,  well  stirred, 
the  water  drawn  oil.     This  washing  with  warm   water 
must  be  repeated  until  the  last  trace  of  acid  is  removed 
until    the   water  does  not  act  on   blue   litmus    paper.      It 
should  also  be  mentioned  that  the  lead  sheets,  with  whir: 
vessel    i>  lined,  are  at  first  strongly   attacked.     The   white 
coating  produced  on  the  lead  —  lead  chloride  —  should  not  be 
e  it  protects  the  lead  beneath  ;  further 

:  the  acid  in  the  sain  r  as  a  varnish. 

n  older  bones  are  used,  the  above  method  for  obtaining 
the  fat  must  be  somewhat  altered.  The  bones  are  boiled 
as  above  described,  a  brown  fat  of  unpleasant 
odour  being  obtained,  which  i*  drawn  off  into  wooden  vats 
and  allowed  to  stand  for  several  days.  During  the  slow 
cooling,  a  granular  greyish-white  mass  separates,  upon  which 
a  brownish  yellow  oil  swims.  The  solid  portion  may  be  used 
in  the  manufacture  of  ordinary  soap,  the  liquid  in  the  pre- 
paration of  lubricants.  The  thud  jxntion  of  the  bone  1. 

rtgia,  as  above  described.     The  older  the 
bones,  tl  lantity  ••:    M/M/I  rtgia  required. 

of  any  larger  <  than  mentioned  above  must 

ly  made;  after    1    \>  has  been  added, 

h   fresh  addition   must    n-.t    U>   more  than  0-25  percent. 


71  Tin:    rilllSATION   OF   WASTE   PRODUCTS 

.lly.  in  order  to  free  the  bone  fat  from  tin*  admixed  oleic 
acid,  it  is  treated  with  about  10  per  cent,  of  its  weight  of 
causti.  lime,  which  is  slaked  with  water  immediately  before 
use,  and  the  resulting  milk  of  lime  stirred  with  the  fat  and 
thru  allowed  to  settle.  The  oleic  acid  is  thereby  complet.  ly 
removed  by  the  lime.  According  to  I'.nmner's  experiments, 
the  oleic  acid  may  also  be  removed  by  an  addition  of  litharge 
(lead  oxide),  especially  if  the  fat  be  warmed  before  tin  intro- 
duction of  UK-  litharge.  The  lead  oleate,  which  is  produced, 
remains  mixed  with  the  fat,  and  converts  it  into  a  mass  of 
the  consistency  of  hard  salve.  \\lnch  may  be  employed  as  a 
very  useful  lubricant  for  wa^.n  axles. 

A  patent  in  1873  by  F.  Sebor,  of  Prague,  which  was 
inaccessible  to  the  author,  related  to  the  utilisation  of  the 
products  of  the  manufacture  of  bone-black.  In  the  only 
communication  accessible  to  the  author  (Dingier' s  Journ., 
1873),  Sebor  states  that  not  only  had  most  of  the  bone-black 
works  in  Austria  already  adopted  his  process,  but  that  many 
sugar-works  also  had  introduced  it. 

Sebor  summarises  the  advantages  of  his  process  as 
follows: — (1)  A  faultless  and  unadulterated  "char";  (2)  the 
production  of  an  illuminating  gas  of  excellent  quality,  since 
it  consists  mainly  of  oil  gas ;  (3)  the  production  of  ammonium 
carbonate,  which  may  either  be  converted  into  ammonia  or 
another  ammonium  salt,  or  utilised  in  the  form  of  ammonium 
sulphate  as  a  very  valuable  fertiliser.  The  cost  of  producing 
"  char  "  is  reduced  to  a  minimum  by  the  utilisation  of  these 
by-products  of  bone-burning. 

Recovery  of  Oil  from  the  Cleaning  Cloths  of 
Machinery. — The  most  suitable  method  for  the  recovery  of 
the  oil  is  founded  on  the  fact  that  all  the  substances  used  as 
lubricants  are  soluble  in  petroleum  ether  and  benzene.  The 
lubricant  is  dissolved  in  one  of  these  solvents,  and  obtained 
by  evaporation  of  the  latter.  The  solvent  is  also  regained, 
and  may  again  be  used  for  cleaning  a  fresh  quantity  of 
cloths. 

The  used  cleaning  cloths  are  squeezed  fairly  tight  into  a 
sheet-iron  cylinder,  provided  with  a  tap  at  the  bottom, 
and  with  an  air-tight  lid.  Before  the  lid  is  put  on,  so 
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mui  .-r  or  benzene  is  poured  over  the  cloths 

thai  hey  are  saturated,  the  solv.-nt  .pi1..-  covera  them. 

•  it  put  in  place,  and  the  vessel  left  at  rest  for 

twelve  hours.      The-  a  pipe  about  two  yards  long, 

hed  to  the  lid,  is  then 'opened;  water  is  run  in  through 

this  pipe,  and  the  lower  tap  opened.     The  solution  of  the 

solv.  water  is  added  through  the   pipe  until 

ing  but  pure  water  runs  away  below. 

solution  of  the  lu'MK-unt  is  then  brought  into  a 
„'  apparatus,  the  still  of  which  stands  in  a  pan  of 
water.  The  water  is  then  heated  to  boiling.  Since  both 
the  solvents  mentioned  have  a  boiling-point  below  that  of 
water,  they  evaporate  completely,  and  can  be  regained  by 
cooling  the  vapours.  The  lubricai  h  was  dissolved 

from  the  cloths,  remains  in  the  still  in  a  tin  id  comiiti 

•riler  to  renovate  cleaning  cloths  saturated  with  fatty 

lubricants,  the  method  of  saponification   may  be  employed. 

cloths  are  brought  iuto  a  pan,  weak  caustic  soda  solution 

poured  over  and  heated  to  boiling.     From  time  to  time  a  few 

its  are  taken  out  of  the  liquid  to  see  whether  all  the  fat 

is  yet  saponified.      When  this  is   the  case,  the  cloths  are 

removed   from   the  liquid,  and  boiling  continued,  when   an 

nary  soap  is  obtained.      Cloths  saturated  with   mineral 

oils  or  paraHin  . -annot  be  cleaned  in  this  manner.  i»ut   must 

be  treated  with  the  above-mentioned  solvents. 

Utilisation  of  the  Residues  of  Wool- Washing. — Into 
thr  tatty  waters,  which  are  contained  in  large  masonry 
tanks,  sulphurous  acid  enters  straight  from  the  furnaces  in 
which  the  sulphur  is  burnt  (Chaudet,  Mv  I873)i 

After  the  mass  has  become  acid,  it  is  allowed  to  stand  for 
four  hours.     The  tank  th.-n  contains  three  separate 
layers, — the  top  consisting  of  impure  fat,  the  bottom  of  an 
earthy  deposit,  whilst  the  middle  layer  contains  the  sulphites 
of  soda,  potash,  and  ammonia.      This  middle  layer  is  con- 
centrated by  evapora  i  the  residue  Limit  in  a  furnace 
1'hites  are   then  converted  into  sulphates,  which  are 
obtained  by  solution  and  crystallisation.     The  upjier  layer  is 
warmed  and  pressed  in   bags,  in  or  -Main   the  : 
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Utilisation  of  Fish  Scales. — In  the  year  187-1  a  method 
was  discovered,  by  which  fish  scales,  as  -u.  h  mi -I  it  be  used 
in  the  production  of  ornaments,  artificial  flowers,  inlaid  work, 
and  the  like.  Layers  of  fish  scales,  bound  together  by  any 
l>imlinur  medium,  are  now  better  replaced  by  mica  waste, 
which  is  more  easily  coloured  and  applied.  E.  and  J. 
llu^bner,  of  Newark,  in  1874,  obtained  a  patent  for  tin- 
following  process : — The  fish  scales  are  cleaned  in  a  suitable 
manner,  until  they  appear  transparent  and  horny.  The  large 
scales  of  fresh  fish  are  the  most  suitable  ;  old  scales  are 
useless,  since  they  have  lost  their  elasticity  and  transparency. 
In  the  process  of  Huebner  the  fresh  scales  are  first  tn-atrd 
for  twenty-four  hours  with  clean  salt  water,  in  order  to 
loosen  and  remove  partially  the  upper  layers.  They  are  tln-n 
washed  in  distilled  or  clean  rain-water,  which  is  renewed 
every  two  to  three  hours.  This  is  done  five  or  six  times. 
The  scales  are  then  separately  and  carefully  rubbed  with  a 
fine  linen  cloth,  gently  squeezed  in  a  press  to  remove 
moisture,  and  finally  are  laid  for  an  hour  in  spirit,  and 
again,  as  before,  rubbed  and  pressed  until  dry.  They  have 
now  the  appearance  of  mother-of-pearl,  and  are  very  elastic 
and  durable.  They  may  either  be  used  without  further 
treatment,  or  may  be  coloured  as  required. 

h  scales  are  used  to  prepare  "  pearl  essence,"  or  "  fish- 
scale  essence."  The  dace,  Icuci&ctiA  alburnus,  one  of  the 
commonest  fish  in  our  waters,  is  washed  with  water  to 
remove  any  adherent  dirt,  and  then  carefully  scaled,  care 
being  taken  to  remove  scales  alone,  and  not  contaminate 
i  hrm  witli  pieces  of  skin  or  blood.  The  scales  are  carefully 
collected  and  kept  in  a  vessel  of  water,  until  a  suflicieni 
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number  treatment  bai  been  obtained     It  is 

necessary  to  remove  the  scale*  from  almost  40,000  dat« 
order  to  obtain  Miih.  .•  nt  to  prepare  ono  kilo,  of  pearl  oascioco, 

\\huh  .piatr  ionsands 

of   .  pearls.      The  vessel   in   win.  I.    the  scale*   are 

'•cted  is  best  placed  in  an  an  mce  the  scales  very 

soon  decompose,  and  then  give  oil  a  most  unpleasant  oti 
lu  i void  this  inconvenience  the  following  process  is 

adopted: — The  scales  are  covered,  not  with  wau-r  .tb  a 

solution  of  salicylic  acid  obtained  by  dissolving  three  grams 
of  the  acid  in  one  litre  of  water  <  ."•  in  1000).     The  salicylic 

i  is  tied  up  in  a  little  Im.-M   i-a_-  which  is  suspended  in 
ihi*  water,  so  that   th.-  a.-id  gradually  dissolves.     By  using 
ion   the  «'11«  ting  vessel  for  the  scales 
may  be  allowed  to  stand  in  the  summer  without  the  least 
injury.       When   •  of   scales   has   been 

collected,  the  liquid  above  them  is  allowed  to  run  off,  and  a 
portion  of  the  mass  of  scales  transferred  to  a  large  porcelain 
mortar,  in  which  they  are  ground  for  a  long  time  with  a  flat 
pestle.  In  consequence  of  the  grinding,  those  particles  are 
removed  from  the  scales  which  are  the  cause  of  their  silvery 
appearance.  After  long  rubbing,  the  mass  in  the  mortar  is 
il  with  water,  and  the  whole  poured  on  a  closely-woven 

it  cloth  stretched  over  a  tub. 

The  colouring  matter  of  the  scales,  which  is  suspended  in 

the  water  in  the  finest  state  of  division,  penetrates  the  cloth 

tog*  i  the  water.     The  scales  are  again  ground  and 

m:\.-.l  with  water,  when  a  second  quantity  of  the  colouring 

>  obtained,  he  latter  is  entirely  collected  in 

the   tub,  the    liquid    is  well    >tined    up,  left    at    rest   for  some 

i   then  drawn  olV  into  «lass   U. tiles,  in   whii  h   it  is 

allowed  to  stand  until  the  colouring  matter  has  com  pi- 

•tl  to  the  hottom.     The  coarser  portion  of  the  colouring 

in  the  tub  is  again  stirred  up  with  water, 

and  allowed  to  settle. 

The  water  above  the  colouring  matter  is  carefully  poured 
off.  and   the  latter  finally  collected  in  one  bottle.     In  the 
moist  state  it  has  a  silver-white  colour  and  a  high 
on  drying,  a  soft  silver-grey  powder  is  obtained.     This  "  fish- 
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scale  essence  "  can  be  kept  for  a  long  time  unaltered  under  a 
solution  of  salicylic  a 

The  mass  with  which  the  pearls  are  filled  is  prepared  in 
tin-  following  manner: — Completely  colourless  gelatine  is 
swolh-n  in  an  aqueous  solution  of  >;tli<  vli<  arid;  the  liquid  is 
thru  poured  off,  and  the  gelatine  melted  t«»  ;i  dear  liquid  by 
cauti'  11-  heating  in  a  porcelain  dish.  The  fish-scale  essence 
is  now  introduced,  and  most  intimately  mixed  with  the 
gelatine.  No  definite  figures  can  be  given  for  the  quantities 
of  gelatine  solution  and  fish-scale  essence:  the  rule  is  to  take 
no  more  of  the  latter  than  is  absolutely  necessary,  because  it 
is  a  costly  substance.  Thus  no  more  of  the  "essence"  is 
taken  than  is  sufficient  to  cover  the  mass  after  it  is  intro- 
duced into  the  glass  pearl. 

The  mixture  is  kept  melted  on  a  water-bath,  and  intro- 
duced into  the  glass  pearls  by  sucking  it  up  into  a  glass  tube 
drawn  out  to  a  point,  allowing  a  drop  to  fall  inside  the  glass 
pearl,  and  turning  the  latter  until  the  inner  surface  appears 
to  be  quite  covered  by  the  pearl  essence. 

In  order  to  prevent  the  solidified  mass  from  becoming 
detached  from  the  glass  wall,  and  to  give  the  pearls  a  greater 
weight,  they  are  filled  with  melted  wax  or  a  mixture  of  wax 
and  paraflin.  I1. Mr-shaped  pearls,  which  have  only  one  open- 
ing, are  filled  with  wax,  and  the  opening  closed  by  a  small 
drop  of  melted  pearl  essence. 

I.  Loreau,  at  his  works  at  Kernevel,  near  L'Orient,  uses 
fish  in  the  preparation  of  sardines  in  oil.  A  large  quantity 
of  waste  is  produced,  consisting  of  heads,  bones,  entrails, 
bloody  salt  liquors,  etc.  This  waste  is  collected,  drained, 
heated  in  a  pan  and  pressed  ;  the  cakes  are  dried  and  ground, 
when  a  fertiliser  is  produced.  If  treated  with  sulphuric  acid, 
thi>  fish  guano  would  be  very  suitable  for  beetroot.  (Bull. 
Soc.  1.  nt,  1877  ;  Dinylcr's  Journ.,  227,  p.  511). 

Substitute  for  Isinglass,  also  Gelatine  and  Glue  from 
Fishes  and  Fish  Waste. — A  substitute  for  isinglass,  also 
for  gelatine  and  glue,  is  prepared  by  C.  A.  Sahlstrom,  of 
Stockholm,  according  to  his  patent,  from  fish  and  fish  waste, 
by  treatment  with  bleaching  powder,  potassium  permanganate, 
and  nitrous  and  sulphurous  gases. 
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rpose  the  fishes,  or  port  ions  of  fishes,  are  first 
well  washed  in  fresh  water,  and  then  left  for  from  three  to 

a  of  about   85  gnus,  of  bleacl 
powii*  r  in   :.'"<   .50  litres  of  water  (1  in  300  to  1   ii 

r  washing,  they  are   treated  with  a  solution    of  a) 
5  grms.  of  potassium  permanganate  in  25-30  litres  of  water 

in  5000-6000),  and  then  exposed  to  the  action  of  the 

•us  gases  produced  by  heating  300-400  grms.  of  ui 
aoid  for  every  40  kilos,  of  raw  material  (about  1  per 
cent).  This  gas  may  be  first  absorbed  by  water,  as  in  the 
manufacture  of  sugar;  or  sulphur  dioxide  may  be  used 
instead  of  nitrous  gases;  the  former  would  be  obtained  by 
burning  about  200  grms.  of  sulphur  for  every  40  kilos,  of 
raw  material  (about  0*5  per  c« 

il,  after   this   treatment,   is   washed;    those 
portion^  the  production  of  the  isinglass  substi- 

tute are  freed  from  their  outer  skins  and  dried  and  pressed 
at  a  gentle  heat.  The  portions  destined  to  produce  gelatine 
or  glue  are,  on  the  contrary,  exposed  to  a  temperature  of 
40-50°  C.  for  from  ten  to  twelve  hours,  by  which  the 
material  is  mainly  dissolved  The  mass  is  then  forced  through 
a  strainer  or  sieve,  allowed  to  stand  for  some  hours,  and  finally 

•  1,  as  is  usual  in  the  manufacture  of  glue  or  gelatine, 
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Utilisation  of  the  Residues. — Prof.  Schwarx  proposes 
extraction  with  hydrochloric  acid,  as  a  means  for  obtaining 
zinc  from  calamine  slime  (Dingler's  Journ.,  218,  p.  212). 
When  the  slightly  roasted  calamine  is  mixed  with  exactly 
the  proper  quantity  of  very  dilute  sulphuric  acid  rnjuii-cd  to 
saturate  the  xinc  oxide,  the  latter  is  chiefly  dissolved.  When 
a  calamine  slime  containing  9'5  per  cent,  of  zinc  oxide  is 
lightly  roasted,  and  then  mixed  with  the  quantity  of  2J  per 
cent,  hydrochloric  acid  equivalent  to  the  zinc  oxide,  5 '6  per 
cent,  of  zinc  oxide  is  dissolved.  When  the  residue  was  again 
treated,  the  percentage  of  zinc  was  reduced  to  1  •". 

40  parts,  by  weight,  of  zinc  oxide,  or  32  of  zinc,  73 
parts  of  anhydrous  hydrochloric  acid  are  required,  or  aboui 
_'  1  :\  parts  of  strong  hydrochloric  acid  of  30  per  cent,  strength. 
Thus  1 00  kilos,  of  zinc,  require  777*6  kilos,  of  hydrochloric  acid. 
If  the  crude  hydrochloric  acid  at  the  works  cost  2*5  marks 
per  100  kilos,  (about  Is.  3d.  per  cwt.),  100  kilos,  of  zinc 
would  require  acid  worth  19'44  marks,  which,  with  zinc  at  a 
price  of  48  marks  (24s.  per  cwt.),  would  leave  a  possibility 
of  profit.  There  would  be  in  addition  the  cost  of  precipitat- 
ing by  milk  of  lime,  drying,  and  reducing  to  metallic  zinc, 
although  the  latter,  in  view  of  the  fine  state  of  division  of 
the  precipitated  zinc  oxide,  would  take  place  readily  and  with 
a  small  consumption  of  fuel. 
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Utilisation  of  the  Waste  as  a  Fertiliser. — Opinions 
have  been  expressed  against  the  use  of  spent  tan  bark  as  a 

lis,-r  nn   u.-tount  of   the  tannin   it  miitains,  which  nr 
injuriously  al  ed  plants.     Still  it  may  be  remem- 

bered that  all  barks  used  for  tanning  purposes  are  completely 
extracted.  In  an  artu  le  in  the  M.trk  L.ini  Express  the  above 
"j  inion  was  pert  refuted.  The  tanning  process,  it  is 

there  -aid,  gives  rise  to  a  quantity  of  waste  and  residues, 
whirh  may  very  well  have  unrestrained  use  in  agriculture— 
in  fact,  to  a  much  greater  extent  than  was  formerly  supposed. 

-e  residues  are  divided  naturally  into  animal  and  non- 
animal.  Agrieulture  can  with  advantage  employ  only  those 
residues  of  each  kind  which  cannot  in  any  other  manner  be 
made  useful,  since  it  cannot  pay  the  same  price  for  its 

•-re  as  another  branch  of  industry  for  a  material  out  of 
which  something  useful  can  be  directly  produced.  The  animal 
waste  of  tanneries  is  mm  h  ri« -in -r  in  m.inurial  substances  than 
the  non-animal.  In  tanneries  the  fresh  raw  hides  are  first 
subjected  to  the  prolonged  action  of  milk  of  lime;  they  : 
undergo  two  operations,  which  determine  the  value  of  the 
tannery  waste.  In  the  first  place,  the  hair  is  removed  from 
the  outside  of  the  hide,  and  then  remains  for  a  long  time  in 
contact  with  lime.  The  second  manipulation  consists  in  re- 
moving the  adherent  flesh  from  the  inner  side  of  the  hide, 
and  also  tl,  uticle.  These  waste  matters  are  mixed 

together,  and  lie  in  heaps.    They  contain  on  an  average  about 

••nt  of  water  nn  j»er  cent  of  dry  mar 

the  latter  is  composed  of  84*5  per  cent  of  organic  constitu- 
ents and  15*5  per  cent,  of  mineral  substances.     In  100  parts 
of  the  mineral  matter  are  contained  3*25  parts  of  silicates, 
6  " 
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17*5  ]Mirts  of  calriu  in  phosphate,  69  parts  of  calcium  carbon  at.  . 
and  about  10  parts  «•!  nther  salts.  Tin-  mean  prop<irti<>n  ,,i' 
nitrogen  is  about  7  per  cent  Generally  these  heaps  are  from 
two  to  three  months  in  collecting,  during  which  time  they 
lose  about  one -tilth  of  their  volume  of  water  and  three-ten  i  hs 
of  their  nitrogen.  This  loss  is  due  to  the  rapid  decomposition 
of  the  animal  matter  under  the  action  of  the  lime.  This 

li>er  ha-  th«-n.  according  to  present  prices  of  its  proximate 
constituents,  a  value  of  24-40  pfennigs.  In  strawberry 
plantations  the.  soil  is  covered  by  a  layer  of  tan  bark  about 
two  inches  deep.  The  fruit  has  then  a  clean  bed,  and 
the  snails,  the  chief  enemies  of  the  strawberry,  an-  kept 
off. 

The  vegetable  portion  of  this  tannery  waste  is  a  result  of 
the  tanning,  which  is  only  obtained  after  the  hides  have 
undergone  their  first  treatment.  This  process  is  accomplish.-.! 
by  using  the  bark  of  oaks  or  other  trees  rich  in  tannin, 
which  is  finely  ground  or  powdered,  and  then  put  in  alter- 
nate layers  with  the  hides  in  the  tan  pits,  water  being  then 
run  in  to  dissolve  the  tannic  acid. 

The  loose  and  fibrous  nature  of  spent  tan  hark  leads  to  the 
experiment  of  using  it  in  place  of  straw  for  litter.  When  so 
used,  it  absorbs  double  its  weight  of  liquid  ;  it  is  advisable  for 
this  purpose  to  use  it  together  with  straw.  It  is  not  heavy, 
and  may  therefore  readily  be  carried  about.  Tan  bark,  how- 
ever, always  still  contains  a  certain  percentage  of  tannin,  and 
it  is  recommended  to  use  it  in  combination  with  lime,  phos- 
phates, or  ashes,  materials  which  at  the  same  time  ha-t<  n 
its  decay.  In  combination  with  animal  excrement,  tan  bark 
accordingly  forms  a  valuable  fertiliser.  In  gardens  it  retards 
in  the  most  marked  manner  the  evaporation  and  drying  of  the 
soil. 

Finally,  there  is  known  the  utilisation  of  bark  to  form 
bark  "//.<>,  which  are  made  in  a  press  and  used  as  fuel. 
Tan  bark  is  also  used,  on  account  of  its  elasticity,  for  covering 
the  floors  of  gymnasia,  etc. 

The  Waste  Waters  of  Tanneries  in  their  Applica- 
tion as  Valuable  Fertilisers  is  advanced  by  .J.  S.  Schult/ 
in  his  /  We  follow  here  the  views 
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down    by    SchulU,   an   communicated    to    the    Otrber- 

water  from  softening,  *a  also  the  lime-pit*  and  tan- 
win.!,  have  become  useless,  and  the  wash  waters 

.  the  srounng  and  cleansing  operations,  are  all  collected 

i  large  tank  placed  below  the  level  of  the  tannery,  so 
all  these  valuable  liquid  fertilisers  may  be  collected 
>ui  pumping.  This  reservoir  may  be  at  some  distance 

.   the  p«-iti..ii  when  the  washing  and  scraping  operations 

are  performed;  in   fact,  it    is  an  advantage  if  it  be  several 

hundred  feet  away  rather  than  n.-.u  should  be  of 

t  size  to  contain,  not  only  the  waste  waters,  but  also 

th--    solid    matters    which    come    from    the   sweepings   and 

ings  on   the   floors  of  the   washing   and   drying   places. 

o  waste  waters  are  so  valuable  that  th.-  author  could  see 
how  a  small  tanner  could  fertilise  100  acres  with  the  waste 
of  a  tannery  treating  5000  hides.  Exhausted  bark,  fine 
tut  tings  and  scrapings,  and  even  earth,  may  be  brought  into 
i ,  in  order  to  take  up  the  ammonia,  and  then  be 
added  to  the  soil  with  great  pr 

Waste,  consisting  of  Pieces  of  Untanned  Hide,  and  of 

wed  "  leather,  may  be  used  in  the  preparation  of  the  finer 
kinds  of  glue.  On  account  of  the  differences  in  the  material, 

waste  from  untanned  hides  and  from  leather  is  collected 
in  separate  vessels.  The  waste  of  "  tawed  "  leather,  if  it  has 
been  sufficiently  dried  by  exposure  in  thin  layers,  may  be 
stored,  without  further  treatment,  in  any  vessel  until  a 
sufficient  quantity  has  been  collected.  The  waste  from  un- 
tanned hides  may  be  treated  in  the  same  manner,  but  it  is  not 
dried,  since  the  skins,  being  saturated  with  water,  are  precisely 
in  the  condition  from  whi.-h  they  can  easily  be  convened  into 
glue.  The  glue  maker  has  therefore  again  to  soften  the  dried 
waste,  and  labour  is  thus  lost  The  hide  waste  is  therefore 
swollen  state,  care  being  taken  that  it  does  not 
decompose.  This  is  done  by  keeping  it  in  a  tub  under  clear 
lime  \\. .NT.  \\hi--h  must  always  cover  the  cuttings  and  also 

•;iin  suihYirnt  In:  re  added 

11  time  to  time.  When  the  tub  containing  the  rut  tings  is 
I >1. u*ed  in  a  cool  room,  they  may  be  kept  for  four  to  six 
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without  decomposition  :  it  they  are  then  to  be  worked  up  for 
glue,  the  lime  water  is  run  off  and  the  hide  washed  several 
times  with  pure  water. 

It  is  still  more  convenient  to  keep  the  hide  cuttings  in  a 
weak  solution  of  carbolic  acid — 1  in  1000.  When  they  are 
to  be  used,  they  are  taken  out  of  this  solution,  allowed  to 
drain,  and  washed  with  water.  The  carbolic  acid  solution 
may  be  used  to  preserve  fresh  quantities  of  hide. 

Hide  clippings  may  be  converted  into  glue  without 
further  treatment.  The  clippings  of  "  tawed"  leather  are  best 
treated  repeatedly  with  cold  water,  and  then  with  hot  water, 
in  order  to  "  untan  "  them  and,  as  far  as  possible,  to  obtain 
the  original  hide.  Clippings  of  chamois  leather  can  only  with 
far  more  difficulty  be  converted  into  glue,  since  in  them  the 
tanning  substance  is  far  more  iirmly  combined  than  in 
"tawed"  leather.  It  is  best  to  boil  these  clippings  with 
weak  caustic  liquors,  by  which  they  are  at  least  partially 
un  tanned. 

In  order  to  convert  into  glue  the  clippings  of  leather 
tanned  with  alumina  soaps,  they  must  first  be  boiled  in  a 
liquid  containing  an  acid,  such  as  sulphuric,  in  order  to 
decompose  the  insoluble  soaps.  The  clippings  are  then 
squeezed  and  boiled  with  a  weak  caustic  lye,  in  order  to 
convert  into  the  soluble  condition  the  free  fatty  acids  now 
present. 


<  HAPTEB    \\  II 

• 

GOLD  AND  S1I.YI 

Recovery  of  Gold  from  Liquids  containing  the 
Metal — IJoettp 

96)  brings  the  liquid  to  the  boil  in  porcelain 
vessels,  adds  a  solution  of  stannous  oxide  in  caustic  soda,  and 
continues  the  boiling  until  all  the  gold — in  combination  with 
tin— has  separated  as  a  fine,  intensely  black  precipitate, 
which  is  pressed  and  then  dissolved  in  aqua  rtgia.  The 
li'jiu.l  thus  obtained  is  a  solution  of  gold  and  stannic 

rides;    it  is  carefully  evaporated,  diluted  with  distilled 

water,  a    sufficient  quantity   of   sodium   potassium    tartrate 

(Hochelle  salt)  added,  and  the  mixture  warmed,  when  every 

trace  of  gold  separates  as  a  very  soft  brownish  powder,  whilst 

us  dissolved. 

Recovery  of  Gold  from  Galvanic  Baths. — According 
to  1  s78,  p.  190),  a  porous  cell  contain- 

i  solution  of  salt  is  placed  in  the  gold  solution  .  in>id- 

cell  is  placed  a  zinc  rod,  which  is  connected  by  a  brass  wire 

to  a  thin  brass  plate  immersed  in  the  gold  solution.    In  three 

to  four  weeks,  after  once  or  twice  renewing  the  brass  plate, 

rod  is  dissolved,  and  all  the  gold  is  precipitated  on 

brass.  The  latter  is  dissolved  in  nitric  arid  in  a  porcelain 
dish,  the  gold  is  washed,  dried,  and  may  finally  be  melted 
with  saltpetre  in  a  Hessian  crucible. 

Recovery  of  the  Gold  from  old  Photographic  Toning 
Baths.— K.  Haugk  (I'hotog.  Arch,,  1877,  p.  6)  filters  old  gold 
baths  into  a  white  glass  bottle,  adds  excess  of  sodium  car- 
bonate, and  then  an  alcoholic  solution  of  magenta,  drop  by 
drop,  until  the  li.juiil  has  become  raspberry-red.  If  the  Mask 
is  now  placed  in  a  light  window,  the  gold  is  entirely  pre- 

tated  in  six  to  eight  hours,  so  that  the  liquid  may  be 
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l>->uivd  nil'.      When  a  sunVient  «|uantity  of  the  ]»reeij>itat< 
enllrcted    1,\  Mg    tJ,j,    ju-nrrss.    it    is    \vcll    w.i-hrd     and 

brought  on  to  a  filter,  which  is  burnt,  and  tin-  u-'ld  then 
dissolved  in  excess  of  aqua  reyi  I'.y  evaporation  of  the 
solution,  gold  chloride  is  obtained,  whieh  may  at  once  be 
again  used  for  photographic  purposes. 

Collection,  Reduction,  and  Purification  of  Silver  and 
Gold  Residues. — Complete  instructions  for  these  operations 
have  been  given  by  .1.  Kriiger  (Ncucstc  Krjiml,  \  S78, 

p.  194),  taking  all  photographic  waste  of  this  description  int<> 
account,  and  showing  exactly  how  the  highest  yield  may  be 
obtained  from  all  residues,  and  the  processes  best  conducted 
with  the  ordinary  technical  appliances. 

1.  Liquids  which  contain  Noble  Metals. — If  we  follow  the 
numerous  photographic  processes  required  by  the  collodion 
and  silver  printing  process,  we  obtain  the  following  solu- 
tions : — (a)  Old,  exhausted,  and  useless  silver  baths  ;  (b) 
developing  and  intensifying  solutions ;  (c)  fixing  baths,  and 
(d)  the  wash  waters  of  these  operations ;  (e)  the  wash  water 
of  the  silver  prints ;  (/)  old  gold  baths;  (.7)  old  fixing  baths : 
and  (h)  the  wash  waters  after  fixing.  At  first  sight  it  is  seen 
that  all  these  solutions  differ  principally  by  containing  the 
silver  in  quite  different  compounds  and  forms — partly  in 
solution,  partly  suspended,  partly  reduced,  partly  dissolved  as 
double  compounds.  On  this  account  it  is  advisable  only  to 
mix  liquids  of  the  same  kind,  and  not,  as  is  often  done,  to 
bring  all  together.  Thus,  all  old  silver  baths  should  remain 
by  themselves,  as  also  the  intensifying  liquids  and  tin- 
solutions  and  wash  waters  containing  sodium  hyposulphite ; 
for  by  mixing,  not  only  is  the  separation  of  the  silver  made 
more  difficult,  but  also  a  considerable  loss  is  introduced. 
Accordingly,  we  shall  consider  these  liquids  in  turn,  in  ord«  r 
to  learn  how  they  may  most  simply,  cheaply,  and  easily  be 
worked  up  for  silver. 

(a)  Old  Silver  Baths. — The  silver  bath  used  in  the  negative 
process  finally  contains,  when  it  is  completely  exhausted  and 
saturated  with  silver  iodide,  the  silver  in  the  form  of  mixed 
compounds;  it  is  principally  the  compound  of  silver  iodide 
and  nitrate  (AgN08  +  Agl)  which  makes  the  reduction,  or 


Co:  -ii. \  i  i:   \M.  QOLD  m>iM'W     87 

.r    and    h-i- 

mun  t    an    easy    ooune 

evaporating  these  baths  to  a  strength  ••:  -ne  part  of  * 
salt  to  i. -11  parts  of  water,  and  at  onoe  u*in<;  thin  Milutiun  to 
: tannin  |>.t|"-t.  I  cannot  i.  press  a  shudd.-r.       I  lake  ihi* 

iiiy  <>t  -miiij  an  earnest  warning  agaii 

\\  it  was  universally  kn».v  '  In-  M!V.  : 

whirl,  is  dissolved  in  the  solut.  hits  conveyed  to 

UK-  alhumin  paper,  does  not  give  brilliant  whites  and  pare 
tones.  It  should  not  be  overlooked  that  even  by  a  long-con- 
tinued fusion  of  the  residue  of  salts  produced  from  these 
old  negative  silver  baths,  the  silver  i- 

be  separated  nor  reduced,  but  rut1  tins,  and  can  only  be 

destroyed  by  the  decomposition  of  the  double  compound.  The 
most  general  method  for  separating  all  the  silver  salt  contained 
in  these  baths  is  to  add  to  them  common  salt  <>r  hydrochloric 
acid,  so  long  as  a  precipitate  •  •••! :  th<  >:l\,  r  is  thus 

precipitated  as  chloride.  This  precipitation  occurs  completely 
under  all  ('inn instances,  and  hence  no  objection  could  be 
taken  to  :!,e  process,  if  the  silver  chloride  obtained  were  not 
more  ditlieult  to  reduce  and  smelt  than  another  silver  salt — 
the  eurhoiute.  F<>r  if,  in  place  of  common  salt,  pure  soda 
(•odium  carbonate)  is  used  for  preen  the  silver,  then 

r  carbonate  is  obtained,  which  has  many  advantages  for 
our  purpose  of  redm -timi :  it  deposits  more  rapidly,  and  is 
more,  easily  and  .piiekly  reduced,  sinee  it  does  not  fmth  up 
so  much  as  silver  chloride  in  the  fusion.  The  same  process 
is  used  with  the  soda  solution  as  with  the  common  salt 
solution  ;  the  mixture  is  vigorously  stirred,  allowed  to  clear, 
and  then  more  precipitant  added  so  long  as  a  precipitate  is 
produced.  It  mi^ht  be  objected  that  sodium  chloride  only 
precipitates  silver,  whilst  soda  also  throws  down  other  metals. 
Hut  this  is  i  the  silver  bath  neither  iron 

nor  copper  nor  similar  metals  are  to  be  feared  :  and  the  small 
quantities  of  cadmium  d  :<>m  the  collodion  are  eii 

:i  up  by  the  si  a-  in  the  fusion  or  burnt  away.  The 
silver  carbonate  thus  obtained  is  a  pale  yellow  powder,  easily 
reduced :  res  in  the  fusion  only  a  small  addition  of  sodium 

carbonate  as  flux,  in  01  ily  to  obtain  a  pure  regulus. 
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(b)    The    D<  /n/.  unifying    Liquid*.  —  These 

liquids  are  more  or  less  dark  in  colour,  according  as  gi 
vitriol  alone,  or  green  vitriol  and  pyrogallic  acid,  are  em- 
ployed :  tin-  I'M ripitate  which  forms  in  the  liquid  is  also  of 
nur  purity.  It  always  consists  essentially  of  reduced 
silver,  which  is  precipitated  more  or  less  pale,  according  to 
the  purity.  It  is  collected,  washed,  dried,  and  fused  with  a 
little  soda  alone,  when  it  gives  a  solid  lump  of  metallic  silver. 
y  photographer  who  himself  carefully  collects  these 
liquids  will  be  well  rewarded  by  the  success,  for  the  profit 
is  easily  obtained,  and  easily  surpasses  the  trouble.  Tin- 
precipitate  may  be  smelted  together  with  the  precipitate  of 
silver  carbonate  obtained  from  the  old  silver  baths. 

(r)  Firiny  Solutions  and  their  Wash  Waters. — In  view  of 
the  difference  between  the  fixing  salts — potassium  cyanide 
and  sodium  hyposulphite — it  is,  in  the  first  place,  important  to 
keep  the  two  separate,  and  also  the  corresponding  wash  waters. 
In  the  case  of  potassium  cyanide,  which  is  mostly  used  for 
negatives,  two  methods  may  be  adopted  in  order  to  recover 
the  silver:  the  liquid  may  either  be  evaporated  to  dryness, 
and  the  residue  ignited,  or  it  may  be  treated  with  pure 
hydrochloric  acid,  so  long  as  a  precipitate  is  formed.  On 
account  of  the  extremely  poisonous  hydrocyanic  acid  gas 
evolved  in  the  latter  operation,  it  must  be  conducted  in  the 
open  air,  or  under  a  chimney  with  a  good  draught.  The 
potassium  cyanide  is  then  decomposed,  potassium  chloride 
is  formed,  and  the  dissolved  silver  is  precipitated.  In 
evaporating — which  may  be  done  in  summer  in  the  air — in  a 
hot,  draughty  room  the  potassium  cyanide  decomposes  spon- 
taneously; finally,  a  formate  is  produced,  and  there  ren; 
a  dark  brown  mass  of  salts,  from  which  all  the  silver  may 
easily  be  obtained  by  fusion.  It  is  highly  to  be  recom- 
mended to  allow  all  potassium  cyanide  solutions,  from  which 
silver  is  to  be  recovered,  to  decompose  spontaneously  in  the 
air,  by  which  they  lose  their  poisonous  properties  and 
separate  a  large  portion  of  the  silver. 

Old  hyposulphite  baths  and  their  wash  waters  are 
generally  collected  and  sold,  but  naturally  something  must 
then  be  lost,  and  it  is  at  least  advisable  to  know  the  amount 
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of  aih.-i   in  ih<-  li'pi  .in  it  limply  :  100 

grins,  are  measured  off,  diluted  with  200-300  gnus.  of  water, 
i  potaiftium  added  so  long  as  a 

precipitate  is  formed.     This  precipitate  is  silver  iodide  ;  a: 
washing  and  «ii  tied  and  the  corresponding 

quantity  of  pure  silver  calculated      This  may  be  done  by 
means  of  the  following  table  :  — 

J  176  parts  of  silver  iodide  -  1*000  part  of  metallic  silver. 

=  0635 
i-C  -0752 

00  -0-459 

50  =0 

1753  0-806 

1-s:  -0871 


iiirth'xl  depends  on  the  insolubility  of  silver  io<lide 
in  weak  solutions  of  sodium  hyjM»>ulphite.  As  a  rule,  how- 
ever, it  will  be  found  that,  on  long  standing,  sodium  hypo- 
sulphite separates  a  portion  of  the  silver  chloride  dissolved  in 
Silver  sulphide  is  deposited  both  at  the  bottom,  where  it 
forms  a  black  mud,  and  on  the  sides  of  the  vessel,  wl. 

remembered  in  emptying  the  contents.  The  silver 
Biilphi'l.-.  whidi  is  not  an  insignificant  amount  in  old  hypo- 
Milphite  baths  long  exposed  to  the  air,  is  calculated  to  the 
corresponding  quantity  of  silver  by  the  following  table  :— 

Silver  Sulphide.  Metallic  Silver. 

Puts  by  weight.  Part,  by  we* 

1    148  I'OOO 

0-7  o-t; 

0-8G4  0-7 

28  0-4 

0669 

0-926  -  0-806 

1-000  0-871 

method,  recommended  by  several  writers,  of  decom- 
posing these  old  hyposulphite  baths  by  hydrochloric  arid,  in 
order  to  obtain  the  dissolved  silver  as  silver  sulphide,  is  not 
considered  advisable  by  the  author,  for,  on  the  one  hand,  the 
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sulphuretted  hydrogen  gas  which  is  evolved  is  e\tivm«-ly 
dangerous  to  health.  and  very  lianuful  to  all  photographi. 
\\oik  (on  which  a.-cnuni  the  operation  must  he  performed 
at  a  distance  from  the  studio  and  in  the  open  air),  and,  <>n 
the  other  hand,  so  much  sulphur  is  separated  that  its  removal 
necessitates  a  separate  operation,  and  makes  much  more 
ditlicult  the  further  treatment  of  the  precipitate.  Such 
precipitates  containing  sulphur  can  only  be  reduced  by 
fusion,  and  since  in  this  case  the  addition  of  pure  soda  or 
other  salts  does  not  suffice,  iron  must  be  added  to  the 
mixture  in  the  form  of  wire  or  nails,  or  as  filings,  so  that 
sulphide  of  iron  may  be  formed  and  the  difficultly  reducible 
silver  sulphide  obtained  pure.  Under  all  conditions  the 
utilisation  of  these  liquids  by  the  method  just  mentioned 
is  as  complicated  as  it  is  unpleasant,  hence  sale  is  the  more 
advisable  method  of  disposal.  In  the  author's  many  years' 
practice  he  has  endeavoured,  in  face  of  these  obstacles,  to 
discover  a  simpler  process,  which  would  be  neither  too  costly 
nor  too  complicated  for  the  photographer.  The  best  results 
may  be  obtained  by  the  process  next  described. 

A  large  wooden  vessel,  in  which  all  old  hyposulphite 
baths  and  wash  waters  are  collected,  is  provided  with  a  series 
of  plug-holes,  in  a  vertical  line,  at  distances  5  cms.  (2  i 
apart,  from  the  top  to  immediately  above  the  bottom.  All 
the  holes  are  closed  by  well-fitting  corks.  A  broad  clean 
<trip  of  zinc,  wound  round  with  a  fairly  strong  copper  wire, 
and  long  enough  to  project  out  of  the  liquid,  is  brought  into 
this  vessel.  When  this  apparatus  has  stood  for  some  time  in 
the  liquid,  the  latter  will  he  found  to  have  become  «juit«- 
colourless,  whilst  the  surfaces  of  the  metals  are  covered  by  a 
grey  metallic  powder,  which  can  be  readily  loosened  and 
wiped  off.  This  consists  of  metallic  silver,  which  partially 
sinks  to  the  bottom  and  partially  adheres  to  the  copper  and 
zinc;  in  quantity  it  is  equivalent  to  the  metals  dissolved. 
This  precipitated  silver  is  certainly  not  chemically  pure;  it  con- 
tains zinc  and  copper,  but  their  presence  offers  no  difficulty  in 
the  subsequent  fusion  process.  The  separation  of  the  silver 
from  these  liquids  by  phosphorus  is  very  efficient,  but 
costly;  on  the  large  scale  it  would  be  difficult,  if  not  im- 
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possible,  of  execution      The  addition  of  green  vitriol,  v. 
tin-    author   al*.  but    tin-   *il\,i 

precipitate  then  appears  de«  m  colour  and 

Inn  .ind  tulphidr  of  iroi  r  Milplmlr  thin. 

i\vs  in  thr  -;uii.-  in. mi  finch  aa 

gallic    and    pyrogalliu,   are    pin  too 

expensive.      More   certain    ami    leas    costly,    th»  :_-h    large 
vessels  and  much   water  are  required,  i*  the  precipita 
of  or  by  potav  .en   above,  since 

weak    decomposed    hyposulphite*    solution    cannot   dissolve 

Mlvrr  in.: 

utilisation    of   old    liquids   containing  gold   will    be 
considered  afterwards.     In  thr  next  place,  we  shall  see  how 
the  silver  precipitates  are  to  be  further  treated;  but  tx 
going  on  :••  th<>  necessary  processes  of  fusion  or  sin. -liing.  the 

hods  for  solid  residues  containing  -  fore 

fusion,  are  given. 

2.  Sol  ill     Residua     containing  -Under     thU 

heading  come — (a)  old  silver  filters:  (6)  old  enclosures  in 
the  plate  box,  also  the  paper  wrappings  on  the  prepared  plates, 
etc.;  i  )  i-lipi-ings  from  the  prints.  In  order  to  reduce- 
volume  of  these  papers,  they  are  first  burnt,  in  \\l 
operation  it  is  advisable  to  sprinkle  fine,  dry,  powdered  salt- 
petre over  the  glowing  mass,  by  which  a  slight  explosion  is 
caused  and  a  more  complete  combustion  of  the  carbonaceous 
matter  of  the  paper  (and,  in  albumin  papers,  of  the  albumin  i 
is  effected.  It  not  rarely  happen^  in  this  operation  that  tin- 
silver  is  obtain. --i  in  the  form  of  very  fine  minute  globules  of 
metal.  This  is  not  the  object  of  the  process,  but  simply,  by 
•  iiniin>ii!!!u'  tin*  volume  of  the  material,  to  save  space,  and 

.ce  expense  and  inconv* ;  These  ashes  may  then 

be  at  once  mixed  with  the  recipitates  obtained  from 

•  >us  liquid*,  so  that  th.-y  may  be  reduced  together. 
i   this  we  reach  the  second   part  of  our  process — 
smelting  out  of  the  silver.     The  author  does  not   thin 
necessary  to  state  to  u  nt   this  operation    may  be 

:<>rmed  1  ;  hotographer  himself,  but  simply  states 

are  of  t  that    this  smelting  may  be 

accomplished  in  an  ordinary  iron  stove,  and  even  maintain 
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that  the  best  results  are  then  obtain<-<l.  That  this  i^  n,,t 
altogether  unwarranted  will  appear  in  the  following  pa^rs. 
but  it  must  be  at  once  understood  that  this  troublesome  and 
dangerous  operation  has  not  for  its  object  the  obtuinin 
some  reduced  silver  as  a  regains,  but  to  regain  the  whole  of 
the  silver  united  in  one  lump,  and  that  with  the  least  possible 
loss. 

Smelting  out  the  Silver. — In  whatever  form  the  silver 
is  collected,  it  must,  in  the  first  place,  be  thoroughly  dried, 
either  by  spreading  out  and  leaving  in  the  air,  or,  in  case  that 
is  not  sufficient,  by  artificial  heat.  Care  must  be  taken  to 
see  that  this  drying  is  thorough,  for  if  the  residues  are 
thrown  into  the  heated  crucible  while  still  moist,  it  would 
almost  certainly  crack,  which  is  to  be  avoided.  In  every 
smelting  operation  two  things  are  required — the  complete 
reduction  of  the  metal  and  its  union  to  one  lump,  on  which 
account  certain  substances  require  to  be  added.  This  addition 
consists  almost  always  of  an  alkali  salt,  a  carbonate,  nitrate 
or  chloride,  i.e.  a  compound,  which  can  both  separate  the 
silver  compound  to  be  reduced  and  also  itself  readily  fuse,  so 
that  the  silver,  produced  in  small  globules,  may  separate 
completely,  sink  to  the  bottom  of  the  fluid  mass,  and  there 
collect.  If  we  have  to  do  with  pure  silver  masses,  such  as 
result  from  the  developing  and  intensifying  solutions,  and  also 
with  silver  carbonate,  the  smelting  process  proceeds  calmly. 
exactly,  and  rapidly,  whilst  silver  chloride,  and  silver 
sulphide  to  a  greater  extent,  make  the  process  difficult. 

The  fluxes  used  and  proposed  for  these  operations  are 
as  little  of  the  same  nature  as  is  the  residuum  or  the  waste 
resulting  from  the  various  photographic  operations.  The 
following  salts  are  chiefly  employed  for  this  purpose: 
potassium  and  sodium  carbonates,  common  salt  (sodium 
chloride),  sodium  biborate,  and  also  the  so-called  "  black 
flux,"  a  mixture  of  caustic  potash,  potassium  carbonate. 
potassium  tartrate,  and  carbon.  These  salts  differ  essentially 
in  their  action  on  the  metals  to  be  reduced.  The  alkaline 
carbonates  are  reducing  agents  and  also  excellent  fluxes. 
They  take  up  the  chlorine,  bromine,  sulphur,  etc.,  giving 
off  carbon  dioxide  and  forming  the  corresponding  potassium 
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••Minim  aalu,  which  then  form  a  light  (lux,  which  du- 
solves accidental  impurities,  Midi  us  n..i,  .,,;,;,,  lead,  and  also 
calcium  salts,  and  separates  completely  puritifi  Mhcr  They 
are  the  most  often  used,  and  since  it  is  desirahle  to  combine 
the  advantages  of  the  potassium  salt,  which  (as  also  the 
sodium  salt)  forms  a  readily  fusible  glass,  with  those  of  the 
sodium  salt,  \\hi.-h  is  U-tt<  r  to  handle  since  it  can  readily 
be  converted  into  a  dry  powder,  whilst  the  potassium  salt  is 
very  deliquescent,  frequently  the  two  are  mixed,  two  parts 
of  sodium  carbonate  being  well  ground  \\ith  three  parts  of 
potassium  carbonate.  The  alkaline  nitrates  have  an  oxidising 

u  mi  t  he  base  metals  present,  and  also  effect  the  complete 
combustion  of  carbon  |:..th  are  used  in  refining  the  noble 
metals,  small  quantities  being  added  to  the  carbonates,  in 
order  to  obtain  purer  gold  and  silver.  The  nitrates  art- 
used  alone.  Borax  acts  in  the  same  manner  as  ties, 
yet  not  by  oxidation.  l»u  uing  glassy  fluxes  with  most 
of  the  base  metals  dissolves  them,  so  that  they  are 
completely  converted  into  a  coloured  glassy  slag.  It  is  thus 
equally  useful  in  refining,  and  is  also  very  valuable  because 
Si  a  good  tl<  i  soon  brings  the  slags  into  a  very 
fluid  state,  by  win  h  the  separation  of  the  noble  metals  is 
mu<  ited.  Borax  is  generally  used  towards  the  end 
of  the  smelting  process,  in  order  to  increase  the  purity  of 
the  silver  and  gold  and  help  them  to  melt  together.  Common 
salt,  whit  h  is  much  valued  by  some,  is  only  useful  on  account 
of  its  ready  fusibility.  It  is  not  correct  to  say  that  common 
salt  reduces  silver  chloride .  it  simply  serves  as  a  flux  to  fuse 
togi  ver,  for  which  it  is  very  suitable, 
because  it  is  readily  fluid,  and  under  those  conditions  the 
silver  can  readily  collect  without  any  loss  of  the  metal  For 

purpose  the  author  can  recommend  it  from  his  own 
experience.  Under  the  name  of  "  black  flux,"  a  preparation 
is  known  was  almost  excl  used  in 

smelting  the  noble  metals.     As  already  mentioned,  it  consists 
ess*-:  ta.Hsium  carbonate  and  organic  carbon ;  it  is 

obta  parU  of  potassium  bi  tart  rate  with 

one  part  of  saltpetre  and  setting  the  mixture  on  fire  by  means 
hot  coal.     A  slow  explosion  occurs,  with  the  pro- 
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lion  of  much  smoke;  finally,  when  the  mass  is  quite  burnt 
and  has  cooled,  a  black  carbonaceous  mass  remains — black 
ilux.  This  mass  is  ground  whilst  still  warm  and  at  once 
brought  into  well-closed  glass  bottles,  in  order  to  prevent  it 
fr-'iu  absorbing  moisture  from  the  air,  which  it  rapidly  does 
on  account  of  its  deliquescent  natuiv.  In  addition  to  these 
salts,  which,  however,  are  always  sufficient  in  a  stove  with 
a  good  draught  and  sufficient  fuel,  the  addition  has  been 
recommended  of  rosin,  sugar,  and  even  soaps  and  syrup,  as 
reducing  agents,  but  the  author  does  not  agree  with  this 
advice,  for  what  cannot  be  accomplished  by  the  salts  will 
never  be  attained  by  means  of  these  easily  decomposed  organ ic 
matters. 

We  now  come  to  the  charging  of  the  crucible.  Melting 
crucibles  are  conical  cylindrical  vessels  of  fire-elay.  Tin-  clays 
used  for  most  vessels  for  industrial  purposes  are  i: 
such  a  composition  that  they  can  be  used  for  melting  cruciMes. 
It  is  necessary  to  give  them  the  requisite  resistance  by  certain 
additions.  The  reasons  for  this  are  twofold :  to  impart 
indifference  towards  the  fused  mass,  and  the  property  of  not 
cracking  or  breaking.  A  clay  which  possesses  these  properties 
is  that  mined  at  Almrode,  from  which  are  obtained  the  Hessian 
crucibles  used  all  over  the  world,  by  adding  half  of  its 
weight  of  coarse  quartz  sand.  In  spite  of  their  durability 
in  the  lire,  these  crucibles  require  a  certain  amount  of  care, 
since  all  substances  cannot  equally  be  fused  in  them.  Thi- 
relates  to  those  compounds  which  are  able  to  dissolve  quart/ 
(silicic  acid)  and  thus  form  silicates.  In  this  case  the  walls 
or  the  bottom  of  the  crucible  may  be  perforated,  so  that  the 
tluid  contents  may  drop  or  flow  out.  To  these  substances 
belong  free  alkalis,  free  bases,  and  metallic  compounds  which 
form  glasses  with  silica,  as,  e.g.,  litharge.  To  crucibles  in 
which  this  substance  is  to  be  fused,  in  place  of  the  quartz  an 
addition  is  made  of  finely  ground  fireproof  pottery.  Other 
manufacturers  take  for  this  purpose  also  difficultly  combustible 
carbon,  such  as  graphite  and  coke.  Another  kind  of  cruciM' 
is  the  I 'assau  crucible,  made  from  one  part  of  plastic  clay 
from  Schildorf,  near  Passau,  with  two  to  three  parts  of 
an  impure  graphite  from  the  same  district.  These  crucibles 
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may,  without  .lunger  or  the  least  alteration,  be  batted  up  to 
Wedgewo"        i     y  resist  changes  of  temperature  very 

well,  ami  hu\.-  tin-  i  :  advantage  over  all  other  cruciblea 

.    similar    kind    that    th<  which  W 

a  great  advantage  and  very  important  in  smelling  the  noble 

iiirt.il"  MII  «•  thru  the  fluid  slag  can  be  poured  out  clean  and 

aides.     If  has 

of  i  ho  Hessian,  it  is  because  it  is  too  deai 
all  those  processes  in  which  th.-  milling  vessel  is  broken  •• 
cooling  at  i  ach  operation.  In  conclusion,  r 

to  he  noted  ih.it  all  crucibles  soon  become  useless,  they  rarely 
can  be  used  f»r  any  l.u_v  number  of  fusions. 

ihle  is  filled  in  the  following  manner: — The  silv. -r 
ashes,  residues  of  the  developing  process,  and  salts  precipitated 
in  the  form  of  >ilvcr  curhmiale  an-,  in  a  j»  dry  con- 

dition, well   mixed  with  the  additions,  w!  hi-  purpose 

are — potassium  i  arbonate  three  parts,  sodium  carbonate  one 
part.     If,  after  thirty  minutes'  h.-at  in-j.  the  mass  is  near  fu.-: 
one  part  of  saltpetre  is  added,     l^ual   parts  of  silver  ashes 
ami   the   tlti.x    a  iv   t.  Th'  ••   -h-.uld   at  first  be 

at  the  most  two-thirds  full,  and  it  is  advisable  to  c< 
contents   with    a   thin    lay*:  If    pure 

silver  salt  residues  are  melted  together  without  th--  ash 
constituents,  a  mixture  of  equal  parts  of  common  salt  and 
potassium  carbonate  is  Millicimt.  When  the  mass  melts, 
a  v.  powdered  saltp«-tiv  may  be  added.  Old  col- 

lodion t.  h  ni'i  without  v arni-h.  loth  before  and  after 

•ii(,  contain  sih<  r   l-r.-mi-h-  and   iodide,  and  are  therefore 
less  easily  reduced,  yet  a  nn\  ;»otassium  carbonate  four 

parts,  sodium  carbonate  one  part,  and  sotlium  chloride  one 

,  added  in  equal  .juantity,  will  effect  the  result  if  a  fierce 
and  regular  fire  be  maintained. 

Silver  sulphide  is  the  most  difficult  to  reduce,  yet  the 
operation  is  easy  if  it  is  treated  with  equal  parts  of  the  follow- 
:— -sodium  carbonate,  3  parts ;  common  salt .    1 
part:  iron  tilings,  }  part.      An   .  \  .  !!- n:    red  in  ing  agent  for 
silver  sulphide  is  potassium  i  t  whith  also  equal  parts 

i->  w,-i.  isjad     Potassium  sulphocyanide  is  then  pro- 

duced, and  chemically  pure  silver  separated. 
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Silver  chloride,  which  the  author  avoids  when  possible, 
may  be  reduced  by  the  method  given  for  collodion  films,  in 
which  it  is  advisable  to  apply  the  common  salt  by  sprinkling 
it  into  the  crucible. 

In  all  these  mixtures  care  is  to  be  taken  that  the  separate 
parts  are  quite  dry  and  that  the  crucible  is  at  first  only 
three-quarters  full.  After  filling  the  crucible,  it  may  be 
placed  in  the  stove.  In  the  first  place,  a  piece  of  roofing  tile, 
of  the  circumference  of  the  crucible — but  not  greater,  so  that 
the  draught  is  not  restricted — is  laid  on  the  tirc-Liratc.  The 
crucible  is  then  placed  upon  it,  surrounded  by  wood,  and  the 
latter  lighted.  As  soon  as  it  is  sufficiently  ignited,  the  wood 
and  the  crucible  are  covered  with  charcoal  and  coke,  care 
being  taken  that  the  fire  is  always  close  round  and  covering 
the  crucible.  A  long  iron  poker  is  used  to  order  the  : 
All  the  fuel  must  be  dry,  the  crucible  always  well  surrounded 
and  covered.  When  the  first  charge  of  the  crucible  is  quite 
fused,  small  portions  of  the  residues  are  taken,  wrapped  in  a 
piece  of  paper,  and  the  ball  brought  into  the  fluid  mass.  A 
slight  frothing  follows,  but  in  a  short  time  the  contents  of 
the  crucible  are  again  in  quiet  fusion.  The  addition  of  fresh 
portions  is  continued  in  the  same  manner  until  the  whole  is 
introduced.  With  some  care  and  attention  boiling-over  need 
not  be  feared ;  if  the  mass  rises  considerably,  it  is  stirred 
with  a  cold  poker,  when  it  at  once  falls.  After  the  addition 
of  the  last  portions,  the  fire  is  brought  to  its  fullest  heat,  well 
stirred,  new  fuel  added,  and  efforts  made  to  reach  the  highest 
temperature.  This  can  be  done  in  half  an  hour. 

When  it  is  thought  that  the  reduction  is  finished,  the 
fused  mass  of  salts  is  examined,  both  as  to  its  appearance— 
since  it  must  be  at  a  white  heat  and  quite  fluid — and  by 
means  of  an  iron  wire,  which  is  plunged  into  the  melted 
mass,  and  a  test  taken.  The  wire  becomes  covered  by  slag, 
which  is  examined  with  a  lens,  to  see  whether  fine,  Mattered 
globules  of  silver  are  present  in  it.  The  slag  should  also  be 
clear,  and  neither  rough  nor  sandy,  which  would  indicate  that 
the  mass  is  not  yet  sufficiently  fluid  to  allow  these  impurities 
to  settle.  If  the  test  shows  any  defects — and  especially  that 
the  silver  has  not  completely  separated  and  united  to  on.- 
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mass — the  i  reused,  a:  the 

again  prop* :  I  for  some  time,  \%l.i-  !i  is 

tinned  until  a  new  test  shows  the  requisite  signs  of  complete 
reduction  and  c«  of  the  silvt-i  result  is  occa- 

sionally attended  by  diiheult  i.-,  ami,  m  fact,  always  when 
stove  is  not  provided  with  a  ily  good  draught  ..r  the 

necessary  dampers,  for  even  with  sutlicieMt  fuel  the  necessary 
heat  in. 

When  the  operation  is  successfully  tm-h.  -1   t!,.-     rudble 
is  taken  out  with  the  tongs  and  placed  on  a  heated  stone  slab. 
I*  removed  either  by  pou  allowing 

to  cool.      If  the  Mlver  is  poured  on  \\  vessel — say  a 

mortar — is  well  greased  with  tallow,  tin*  ilui<l  silver  and  slags 
poured  slowly  in,  and,  after  completely  cooling,  the  contents 
are  knocked  out,  and  the  silver  freed  fmw  adherent  nnpunties. 

If,  on   tin*  aid,   the  n-uriMe  is  allowed  to  cool 

slowly,  the  silver  adheres  fast  to  it :  the  cold  crucible  is  t 

ly  broken,  and  the  silver  obtained  as  a  rounded  compact 
lump,  free  from  slag.  An  attentive  worker  will  always 
obtain  a  favourable  result  by  can-fully  i'..i:«i\\m_'  these  direc* 
tions;  but  a  en  .  »unt  of  pra-  i  the*  knowledge 

thereby  obtained,  are  of  great  advantage.     A  beginner  should 
never  throw  away  the  slags  without  previously  exainii 
them  for  >il\er.      Th>  is  .i.-n.-  \\iih  the  lens,  and  also,  more 
certainly,  by  dissolving  a  small  i  .M  hydrochloric  a 

which   d«M->   it. .t  att.i.'k  DMtel  r.      If  the  slag  is  found 

permeated  with  silver,  it  must  be  again  fused  at  a  higher 
tern  pern  t 

Recovery  and  Smelting  out  of  Gold     All  liquid*  whi<  h 
gold   are   collected,  and,   if   alkaline,   aeiditied    with 
strong  hydrochloric  acid.     Any  ate  produced  is  dis- 

regarded.    To  the  acid  liquid  is  then  added  a  strong  solir 

ferrous  sulphate,  so    long  as  it  produces  a   precipitate, 

ess  is  not  injurioim,  but  the  liquid  mijht  not  to  be  very  a 

'•r  a  short  time  a  Ma  <»  of  reduced  gold  settles 

to  the  bottom,  and  is  carefully  filtered  off.  If  there  is  plenty 
of  time,  the  precipitate  may  be  allowed  to  deposit  completely, 
and  only  the  last  portions  filtered,  after  nil  the  clear  li.juid 
has  been  poured  oil'.  The  residue  on  the  filter  is  many  times 
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washed  by  pouring  clean  water  over,  and  then  dried. 

this  is  done  the  filter    is    burnt    at    an  ..pen   flame,  tin-  a-h  an.l 

its  contents  collected,  and  both  mixed  in  a  porcelain  mortar 
with  double  the  weight  of  pure  dry  (..r  eflloresced)  s..(liuiu 
carbonate;  the  mixture  is  then  at  ..nee  brought  int..  a  erm-ihle 
of  suitable  si 

crucible  mu>t  liave  double  the  capacity  of  the 
mixture:  it  is  covered  by  a  second  cruciMe,  fitting  im..  ihe 
top,  and  the  two  luted  together  by  good  clay.  The  li: tit- 
apparatus  shown  in  Fig.  8  is  then  obtained,  viz.  the  crucible 
A,  containing  the  gold  residues ;  the  crucible  Bt  serving  as  a 

cover;  and  the  junction  Ct 
made  ti-ht  by  a  layer  of  el 
The  \vhnle  aj.j.uratus,  as  thus 
arranged,  is  placed  on  a  small 
piece  of  stone  in  the  fireplace, 
then  surrounded  by  charcoal; 
as  soon  as  the  charcoal  is 
burning  strongly,  the  whole 
is  covered  with  coals,  and  a 
strong  white-heat  maintained 
continuously.  The  process  is 
finished  after  about  two  hours; 
the  fire  is  then  removed,  the 

erucil.le  allowed  to  co«.l  >l«,wly, 

and  then  opened,  when  the 
lump  of  gold  is  found  at  the 
bottom. 

This  is  the  simplest  and  safest  method;  it  deserves  pre- 
ference because,  if  foaming  and  frothing  should  occur,  no 
trace  of  metal  can  be  lost.  The  little  apparatus  is  also 
recommended  for  smelting  silver  residues. 

Photographic  Paper  Refuse :  Filters.  —This  waste  is 
incinerated,  and  the  ash  treated  with  dilute  nitric  acid.  The 
liquid  is  then  filtered,  and  the  silver  precipitated  by  copper. 
The  ash  may  also  be  digested  with  strong  hydrochloric  acid 
free  from  nitric  acid,  and  the  washed  and  dried  residue  fused 
with  its  own  weight  of  soda  and  about  10-15  per  cent 
saltpetre.  The  metal  obtained  is  then  dissolved  in  nitric 


FIG.  8. 
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acid,  when  a  residue  containing  gold  may  remain.  Thii 
residue  U  dissolved  in  m/im  nyiti,  the  nolutiuu  diluted  and 
precipiUted  by  green  vitriol;  tin-  -..M  obuined  is  washed, 
dried,  and  melted  with  saltpetre  and  borax. 

In  iv- .11. 1  to  the  iurth".l  just  given,  in  which  the  silver 
is  separated  by  copper,  it  is  to  be  observed  that  in  the  Frank- 

•  Works,  the  silver  obtained 
1   Holutioii   is   {>>  i    l.y  iron  instead  of 

copper.  The  objections  to  this  process  are,  the  loss  through 
the  evolution  of  hydrogen,  the  simultaneous  precipitation  of 
copper,  and  the  coot  n  «-i  the  silver  by  phosphorus, 

silica,  t  10   objections   are,   howi 

removed  by  allowing  the  silver  sulphate  solution,  with  the 
addition   of   water,   to   crystallise,   and    then    reducing  the 
crystals  by  scrap  ir*>n.     The  i  rystals  are  stirred  with  w. 
and  iron  gradually  added,  so  that  every  trace  of  silver  is 
precipitated,  whilst  copper  r«  D  solution.     The  impuri- 

ties contain.  ,1   in  the  iron  go  into  the  slags  produced  when 
tin  silver  is  fused,  so  th.u   the  latter  is  obtained  more  pure 
than  when  copper  in  employed.      The  principal  advantages 
of  this   method  are-— economy   in  acid,    since   the   mot 
h-juors  from  the  crystals  again  go  into  the  dissolving  vessel ; 
.-lance  of    the    purchase    of  copper,   which    is   not   well 
utilised  as  blue  vitriol;  economy  in  steam,  since  the  solu 
becomes  very  hot  spontaneously. 


<    IIAPTER    XVI  I  I 

iNi>iAi;u;m-:i;  AND  CAOUTCHOUC  WASTI 

Utilisation  of  the  Waste. — According  to  Grote,  in 
Muspratt's  Chci<  iy<  ai  grinds  the  waste  from  vul- 

canised caoutchouc  in  a  rag-engine,  mixes  with  it  pure 
caoutchouc  similarly  divided,  passes  the  mixture  between 
heated  rollers  in  order  to  obtain  thorough  incorporation, 
then  adds  a  quantity  of  sulphur  corresponding  to  the  pure 
caoutchouc,  and  afterwards  proceeds  as  in  the  manufacture 
of  vulcanised  caoutchouc. 

Bacon  disintegrates  the  waste  of  vulcanised  or  hardened 
caoutchouc  or  gutta-percha,  then  pours  10  kilos,  of  oai 
bisulphide  and  250  grms.  of  spirits  of  wine  over  100  kilos, 
of  the  waste,  and  allows  the  whole  to  stand  for  two  hour<  in 
closed  vessels,  when  the  mass  will  be  found  so  soft  that  it  ran 
be  ground  and  used  again  in  the  manufacture  of  new  objects. 
The  degree  of  softening  can  be  regulated  by  the  quantity 
of  the  carbon  bisulphide  mixture  and  the  duration  of  i  In- 
action. 

Parkes  (according  to  Grote  in  Muspratt's  Chemie)  boils 
8-10  kilos,  of  the  disintegrated  waste  in  a  strong  solution 
of   20   kilos,  of  calcium  chloride,  until  the  gutta-percha  or 
caoutchouc  has  become  soft  and  two  pieces  can  be  readily 
united  by  kneading.     The  lumps  taken  out  of  the  liquid 
washed  first  in  a  hot  alkaline  liquor,  then  in  hot  water,  ai 
which,  according  to  the  statements  of  the  patentee,  they  can 
again  be  worked  up. 

Newton  desulphurises  caoutchouc  waste  by  softening  it 
in  camphine  (distilled  turpentine)  for  two  to  fourteen  days, 
according  to  the  extent  of  the  vulcanisation.  If  much  sulplmr 
was  used  in  vulcanising,  or  if  lead  compounds  are  present,  it 
offem  considerable  resistance  to  the  camphine.  The  treatnx  nt 
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iti  every  CUM  continued  until  the  waste  i*  well  softened 
tin  wh.-ii  it  is  heated  in  a  still  at  0  ling 

cani|.tii:  .•-.    ••  itmt  the  watte  is  always 

covered  \tilh  li«|iii.l.     It  !•»  mim-nii-nt  to  a<i<l  in  thin  n|*rali<iii 

25  kilos,  of  ether  and  5  per  cent  of  spiriU  of  wine,  and 
then  rniitinur  the  i  until  the  waste  hat  regained  its 

nut  rs  are  requisite; 

i  IK*   \\  :.-•!••  dried  at  a  gentle  heat     The  add: 

of   spirits  of   wine  prevents   the   residues  from   remaining 

vy,  un.l  may  be  omitted  if  this  is  immaterial.  The  use 
of  a  still  el:  evaporated  solvent 

Later,  Dodge  recommended  to  disintegrate  the  waste  aa 
completely  as  possible  and  then  expose  it  to  a  temperature  of 
150°C.  in  a  cylinder  surrounded  by  another  cylinder,  steam 
being  supplied  to  the  space  between,  until  it  had  become  quite 
pla>  :i  it  wu*  mixed  with  fivxh  rubber  mass,  or  U> 

kilos,  of  waste,  100  grms.  of  palm  oil,  170  grms.  of  sulphur, 
and  of  wiiite  lead,  zin<  white,  magnesia  or  clay  may 

be  added,  and  the  whole  well  kneaded. 

A  new  and  improved  process  for  utilising  the  caoutchouc 
contained  in  the  waste  of  caoutchouc  goods,  and  for  recovt : 
ili.-  /inc  present  in  them  to  Hurghardt,  of  Manchester, 

.HI. I  has  been  patent*  i  in  I  upland.      In  this  process  the  waste 
is  thrown  into  a  vessel  of  wood  or  lead,  and  covered  with 

lisite  quantity  of  hydrochloric  acid  of  a  strength  s 

-stroy  adherent  cloth  and  fibres  completely  ; 

boiled  until  the  caoutchouc  is  freed  from  all  fibres. 
•i  contains  zinc  and  calcium  chlorides,  and  occa- 
sionally also  lead  chloride;  it  is  treated  as  described  below. 
The  vulcanised  rubber  is  now  brought  into  a  vessel  con- 
taining water,  which  is  boiled  until  all  the  acid  and  / 
calcium,  or  other  chlorides  are  removed  from  the  rubU-r. 
The  caoutchouc  thus  purified  is  now  dried,  and  mixed  with 
sufficient  spirit,  coal  htha,  wood-naphtha,  petroleum. 

turjN -ntine,  carbon  bisulphide,  benzene,  or  other  solvent  for 
111  a  jacketed  vessel  of  wood,  copper,  iron,  or  lead, 
the  vessel  closed,  and  the  whole  brought  to  a  temperature 
of  about  115°C.  by  means  of  steam,  gas,  or  hot  air.  until 
ill--  caoutchouc  is  dissolved  or  converted  into  a  thick  pasty 
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DM   I,       Wli.-n    thii    Ifl    tlir    Qtae,   tin-    naphtha    is    distilled    ..If 
(accord  ini:    tn     ilic     f'/i,.'  'me    not 

M#  100°  <  .  'I'll*'  above-mentioned  solution  is  treated 
in  n  vessel  with  sodium  bicarbonate,  soda  crystals,  anhydrous 
sodium  carbonate,  ammonium  carbonate,  potassium  earl>onatr, 
the  carbonates  of  the  alkaline  earths,  caustic  soda,  caustic 
lime  or  its  solution,  or  caustic  potash,  in  quantity  sufficient  to 
precipitate  the  zinc,  calcium,  or  lead  from  their  solutions. 
The  precipitate  is  ground  in  a  current  of  water,  by  which  the 
calcium  rarlxmate,  which  is  specifically  lighter  than  tin-  zinc 
carbonate,  is  carried  away.  The  zinc  carbonate  is  either  dri« •<! 
and  sold  as  such, or  dissolved  in  hydrochloric  acid,sulphuric  acid, 
etc.,  and  sold  as  zinc  chloride,  sulphate,  etc.  The  solution 
may  also  be  concentrated  to  a  suitable  extent  and  used  as  a 
mordant  for  cotton. 

Ludwig  Heyer,  a  rubber  manufacturer  of  Berlin,  apj>lie< 
the  following  method  to  the  recovery  of  old  vulcanised 
caoutchouc : — Old  discarded  buffer  rings  of  railway  waggons 

heated  in  the  presence  of  steam.  The  sulphur  distils  off, 
the  caoutchouc  melts  and  flows  into  hot  water,  where  it  collects 
at  the  bottom  of  the  vessel.  The  steam  prevents  the  material 
from  burning.  The  melted  caoutchouc  has  acquired  essen- 
tially different  'properties ;  it  has  become  a  tolerably  fluid  (lark- 
mass,  which  also  remains  liquid  at  the  ordinary  temperature, 
soon  dries  in  the  air,  and  has  retained  the  property  of  being 
waterproof.  On  the  other  hand,  it  has  lost  the  elasticity,  at 
least  in  thick  pieces.  Heyer  employs  this  fluid  caoutchouc 
principally  for  preparing  waterproof  sheets  for  wa-j-j'-n-. 
railway  waggons,  ships,  etc.  It  may  also  be  recommended 
as  a  waterproof  varnish  for  ironwork.  (('• 
1880.) 

Dankwerth  and  Kohler,  of  Petersburg,  have  patented  a 
process  for  the  treatment  of  old  or  perished  caoutchouc,  in  or<l-  / 
to  obtain  from  it  oils,  varnish,  «/t>?  materials  for  mixing  //•//// 
caoiUcJwuc  anil  other  substances.  Old  or  perished  caoutchouc 
is  subjected  to  dry  distillation  in  a  retort  by  means 
fire  and  superheated  steam.  Volatile  constituents  of  the 
caoutchouc  pass  over,  which,  when  condensed,  form  oils 
and  a  substance  which  has,  after  vulcanisation,  to  a  great 
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extent    th«-  M    «-f    natural    <  M«-r 

oil*,  di-nllm.'  at  »."    1"  •   <',  are  separated  from  the  hea 
oils  the   preparation    of 

'•    hempteed,  linnet*! 

oih«-r  \i-j.-t  .  i   th.-n  r..iivi-riwl  into  boiled  oil  by 

txul  a  man  still  to  be  «ubj« 

to  vulcanisA-  v  mixed  by  means  of  rollers,  and 

then  7    :'i»  i  .f  sulphur  added. 

A  very  durable   r</  »m  old  rubber  waste  can   be 

prepared  for  various  purposes  (Campe,  Or/-  *</i</  t-'.c,  ,i 

1890) 

heating  2  kilos,  of  ol.l  rubier,  4  kilos,  of  colophony,  4  kilos, 
of  boiled  linseed  oil.  and  05  kilo,  of  sulphur  in  an  iron  pan 
until  all  are  equally  dissolved.  When  this  is  the  case,  wl 
tin-  li.|tii«l  is  *:iil  hot.  4  kilos,  of  rectified  American  spirits  of 
turpentine  an-  added,  and  then  the  liquid  is  diluted  with 
about  10-12  kilos,  of  boil,  .i  lin—-,i  •  varnish  may  be 

coloured  with  earth  pigments  as  desired,  or  left  in  its  original 
state.     When    i  ish   has  a  honey-yellow 

colour  similar  t<»  a  dark  cojwil  varnish.      It  is  particularly  re- 
commended :  •  I'-.i-l  roofs  of  bleach  ing-powder 
tubers;  its  resistance   to   free  chlorine   has   been   tested 
varnish   is  very  brilliant ;  when  good  boiled 
oil  is  used  in  its  preparation,  it  dri»-s  within  several  days. 
Artificial   caoutchouc   is  made  in  the  f..ll«.\vin^  mm 
—In  an  iron  pan  about   10  Ib.  of  sulphur   or    Mowers   of 
sulphur  are  heat.  -1   with    L'o   ]h.  of  rape  oil,  with  constant 
until  the  sulphur  is  melted  and  a  point  is  reached  at 
which  the  mass  s\\<-lN  \\\  his  instant  the  mass  must  be 
lly  poured  out,  either  into  a  mould  dusted  with  any  kind 
'••ur,  or  on  to  stone  plates  wt  The  mass 
iifies,  and   has  similar   propenies  to  caoutchouc;    it  is 
soluble  in  linseed  oil     The  mass  may  also  be  prepared  from 
linseed    oil.    hut    less   sulphur    must   then   be  taken.      The 
pan   should  only  be  half   tilled,  otherwise  the    mass  would 
boil  over. 


CHAPTKi;     XIX 
r,Y   PfiQDU  IS  IN  UN.  MANUFACTURE  OF  1;<»IN  OIL 

Recovery  of  Acetate  of  Lime  from  the  Acetic  Water 
of  the  Rosin  Distillation  (I He  Harze  »n<i  ////r  7Y.W 
G.  Thcnius.  Vienna,  Hartleben,  1895). — The  acetic  liquor 
is  neutralised  in  large  wooden  vessels,  when  acetate  of  linn- 
is  formed,  and  a  brown*  insoluble  compound  of  lime  with 
resinous  matters  separates  at  the  surface  and  is  removed. 
The  clear  liquid,  obtained  by  filtering,  is  evaporated  down  to 
5°  K,  and  then  a  strong  solution  of  Glauber's  salt  added  so 
long  as  a  precipitate  of  sulphate  of  lime  is  formed.  The  whole 
of  the  acetate  of  lime  is  not,  however,  converted  into  sulphatr 
of  lime,  accordingly  the  undecomposed  remainder  is  precipitated 
as  carbonate  of  lime  by  means  of  carbonate  of  soda.  Tl il- 
liquid, freed  from  the  precipitate  by  filtering,  and  now  con- 
taining only  sodium  acetate  and  a  little  calcium  sulphate  in 
solution,  is  evaporated  in  shallow  cast-iron  pans  to  crystal- 
lisation ;  the  resinous  matters  which  separate  during  the 
evaporation  are  removed.  The  crystallising-point  is  reached 
at  15°  B.,  the  liquid  is  then  drawn  oil  into  the  crystallising 
tubs,  in  which,  after  four  days,  it  deposits  the  sodium 
acetate  in  large  crystals,  which  are  now  once  or  twice 
recrystallised. 

The  sodium  acetate  obtained  is  now  fused  in  flat  cast- 
iron  pans.  It  first  melts  in  its  water  of  crystallisation,  after 
the  evaporation  of  which  the  salt  airain  becomes  solid ;  it 
must  then  be  fused  a  second  time  at  a  higher  temperature. 
'1'h'-  mass  of  salt  then  swells  up,  evolves  oily  vapours,  and 
finally  melts  quietly;  it  is  next  removed  from  the  pan, 
dissolved  whilst  still  hot,  and  the  solution  filtered.  Tin- 
filtrate  is  left  to  crystalline,  the  sodium  acetate  decomposed 
by  strong  sulphuric  acid  in  an  iron  pan  lined  with  lead,  with 
a  copper  or  lead  head,  and  the  acetic  acid  distilled  over ;  it 
is  again  rectified  in  a  glass  retort  with  a  little  pyrolusite.  It 
must  then  be  water-white,  and  free  from  t<  i  _n  odour. 
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Preparation  of  Acetate  of  Iron  from  the  Acetic  Water 
of  the  Rosin  Distillation.  The-  and  liquor  obtained  m  the 
diMtilla:  y  i*  brought  into  barrels  tilled  uuh 

•mall   pmiirleh  — sheet-iron   •  l:pp;ntfs,  iron  turnings 

and  I-!  m-s.  In  about  eight  to  fourteen  days  the  saturation 
of  the  acid  is  complete  ;  it  is  accelerated  by  frequently  drawing 
ofl*  the  liquid,  (to  that  the  in>n  in  th«-  barrels  may  come  in 
contact  with  the  atmosphere,  which  hastens  the  ox  id  a 

dilute  arid  in  the  barrels  is  also  kept  at  a  temperature 
of  25-31*1*.  hy  frequently  injecting  steam.     However 
sat<  s  not  always  complete  in  the  barrels;  the  sol 

is  therefore  drawn  off,  and  heated  to  boiling  in  iron 

y  tilled  with  iron.  The  resinous  matter  which  rii 
to  the  surface  is  skimmed  ofl',  and  the  process  continued  until 
the  acid  is  completely  saturated.  The  liquid  is  evaporated 
down  to  10-15°  B.,  and  allowed  to  settle  thoroughly  before 
use.  It  forms  a  dark,  blackish-green  solution.  Acetate  of 
:sed  in  the  cotton  indust 

Utilisation  of  Rosin  Oil  and  the  Residue  of  the  Distil- 
lation in  the  Manufacture  of  Soot-Blacks. — Kosin  oil  gives, 
when  burnt  in  sp<  rial  stoves,  a  ne  soot,  highly  prized 

manufacturers  of  lithographic  and  printing  inks.     In  order 
to  obtain  the  1  -in  rosin  oil,  th*  is  allowed  to 

flow  from  a  separate  tank  through  a  narrow  pipe,  whence  it 
falls  upon  a  red-hot  plate  contained  in  the  stove ;  the  oil  is 
decomposed,  the  soot  drawn  into  the  depositing  chambers, 
where  it  settles  in  various  qualities.  As  soon  as  a  certain 
quantity  of  oil  has  been  burnt,  and  the  stove,  having  stood 
for  a  Mill.,  i. -lit  time,  is  quite  cold,  the  separate  collecting 
chambers  are  opened,  and  the  soot  removed.  The  finest  soot 
for  lithographic  purposes  is  always  found  in  the  last  chamber, 
whilst  a  less  fine  black,  used  for  letterpress  inks,  collects  in 
the  earlier  chambers.  The  soot  is  graded  by  sieving. 

The  residue  of  the  distillation,  containing  much  rosin, 
must  he  hurnt  in  a  special  soot-stove;  it  produces  lower 
qualities  of  black,  which  are  similar  in  value  to  the  soot 
of  ordinary  flames.  From  the  hurnt  residues  the  sodium 
may  be  regained  by  extracting,  filtering,  and 
evaporating. 


<    IIAPTER    XX 
WASTE  WOOD 

TIIK  utilisation  of  waste  wood  is  worthy  of  attention  for 
two  reasons.  In  the  first  place,  from  a  purely  technical 
point  of  view,  through  the  production  of  more  or  less  valu- 
able products  from  small  and  objectionable  waste ;  in  the 
second  place,  from  the  economic  point  of  view,  since  nothing 
should  be  lost,  and  material  once  introduced  in  the  manu- 
facture must  be  worked  up  into  new  forms. 

Perhaps,  in  a  certain  sense,  necessity  was  the  cause  of 
the  endeavours  to  utilise  wood  waste,  as,  for  example,  was 
also  the  case  with  blast-furnace  slajjs,  which,  by  their  immense 
accumulations,  diminished  the  working  spaces  of  the  works  to 
an  extent  that  the  removal  of  these  by-products  became 
a  question  of  life  and  existence  for  blast-furnaces. 

It  is  true  that  there  is  nothing  to  hinder  the  technical 
utilisation  of  waste  wood,  but,  unfortunately,  it  is  a  hindrance 
that  the  waste  is  locally  produced  and  must  be  utilised  mi  tin- 
spot.  Carriage  of  waste  wood  to  any  considerable  distanc.- 
renders  its  conversion  into  new  products  quite  unprofitable. 

In  districts  where  waste  wood  is  produced  in  large 
quantity  and — what  is  very  important — regularly,  its  ut illa- 
tion is  very  profitable,  especially  when,  l»y  the  devrlnpni'-nt 
of  special  processes,  products  can  be  obtained  which  possess 
the  natural  good  qualities  of  the  wood,  and  also  vain 
qualities  artificially  added.  On  the  ground  of  many  y« 
experience,  the  author  is  strictly  of  the  opinion  that  valuable 
imitations  and  complete  substitutes  can  only  be  obtained  by 
using  the  less  valuable  waste  of  the  original  substance. 
Imitations  of,  and  substitutes  for,  leather  can  practically  only 
be  obtained  by  suitable  treatment  of  waste  leather ;  imitations 
of,  and  substitutes  for,  wood  can  only  be  produced  from  wood 
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-^  uhi.-l,   pr.nl. i,-,.   iM,it.iii..iis  and  «ui 
mil-*  sh..tild  a  prim  i).!  iM  then  be 

spared   many  disap|«Mntiu. •«.  we   should    rani    i 

patent  *pe<  ui  at  onoa  be  said  • 

Waste  wood  may  be  utilis.  d  in  a  variety  of  ways,  hut 
it  would  u»  unjust  to  designate  all  as  equally  good 
n  profit  are  they  of  equal  va. 

In  n-uMrd  tn  the  appliances  employed  in  utilising  waste 
wood,  it  appears  to  be  very  dithcuh  to  give  any  accurate  and 
particular  statement,  since  the  manner  of  working  and  the 
products  obtained  are  too  varied.  Generally  speaking,  it  will 
be  sufficient  to  say  that  the  necessary  appliances  are  similar 
to  those  used  in  produ<  inj  plastic  masses, — mixing  and 

kn.-.i'linj  machines,  nmulds  and  presses. 

!•••  intended  to  consider  seriously  the  manufacture  of 
products  from  waste  woo<),  it  is  first  necessary  to  obtain  clear 
ideas  on  certain  points.  The  tirst  question  is  always,  as  we 

••  already  remarked,  Is  there  a  certainty  of  a  >•. 

hie,  and  lasting  supply  <»t  suitable  waste  wood?  This 
question  favourably  answered,  and  the  raw  material  thus 
secured  in  a  sutlieient  and  permanent  supply,  there  comes  the 
second  question :  Does  the  existing  or  main  business  possess 

of  the  appliances  or  certain  of  the  necessary  conditions 

ture  of  certain  products  from  waste  wood? 

question  appears  very  important  .  it  affects  the  que- 

of  pmfit.     The  last  question  to  be  raised  is.  Does  the  article 

which  is  to  be  made  meet  an  actual  need,  and  do  time  and 

i  instances  appear  so  disposed  that  an  ah  umlaut  sale  of 
>  to  be  expected,  so  far  as  human  estimates  go,  as 
the  sum  of  the  deliberations,  comparisons,  and  experiences  of 
the  manufacturer  and  others  ? 

These  questions  must  first  be  drawn  up,  weighed,  and 
answered.  The  more  thoroughly  and  :  ly  they  are 

examined,  and  the  more  precisely  the  answers  are  drawn  up. 
the  more  solid  is  the  foundation  for  the  manufacture  and  the 
better  prospect*  has  the  intended  process. 

Special  instrm -tions  for  answering  the  first  two  questions 
cannot  be  given,  because  they  are  of  a  personal  or  local  nature. 
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Hints  may  be  given  in  repaid  I"  tin-  answer  to  the  last 
question,  which  will  make  p..^il»U?  a  rapid  ami  j  rani.-al 
MM  \rv  and  a  course  of  ai-tinn. 

Tin*  wood  waste  which  is  most  important  is  sawlc  /.  l»»th 
on  account  of  tin-  quantity  and  frequence  of  its  production. 
1 1  is  to-day  utilised  on  a  large  scale.  The  most  obvious  and 
simplest  method  of  use  is  as  fuel,  which  has  been  b< 
proposed,  but  was  at  first  unsuccessful  on  account  of  the  lack 
of  suitable  apparatus.  Now,  however,  these  difficulties  have 
been  completely  removed  by  a  rational  construction  of  fur- 
naces and  grates,  which  enable  fuels  in  powder  or  dust  to  be 
used  without  difficulty. 

Another  attempt,  the  first  to  touch  on  a  real  branch  of 
manufacture,  was  to  prepare  artificial  wood  from  sawdust. 
The  binding  medium  used  for  the  sawdust  was  glue  solu- 
tion and  water-glass,  also  colophony,  blood,  and  glue  with 
potassium  bichromate.  The  best  binding  medium  for  saw- 
dust is  glue,  to  which  bichromate  of  potash  is  added  in  order 
to  make  the  compound  waterproof.  On  exposure  to  light, 
chrome  glue,  insoluble  in  water,  is  formed.  The  glue  solu- 
tion is  prepared  from  five  parts  of  good  pale  glue  and  one 
part  of  isinglass  by  softening,  slow  heating  with  water,  and 
careful  filtering.  The  quantity  of  water  is  decided  by  tin- 
nature  of  the  glue;  it  ought  not  to  be  too  small,  but  such 
that  the  liquid  does  not  form  a  jelly  on  cooling,  but  only  just 
begins  to  set  Moulds  of  metal,  gypsum,  or  sulphur,  after 
thoroughly  oiling — or  even  of  wood,  if  previously  varnished 
with  a  spirit  shellac  varnish, — may  be  used  for  shaping  the 
wood  mass  mixed  with  glue.  A  thin  layer  of  the  mass  may 
be  first  applied,  pressed  well  into  the  mould  with  the  fingers, 
then  the  remaining  space  filled  with  mass  prepared  from 
coarser  sawdust,  the  surface  covered  by  a  large  plate,  and 
weighted.  Before  taking  out,  which  is  easily  done  as  soon 
as  the  mass  is  somewhat  dry  and  coherent,  the  superfluous 
matter  is  cut  off  with  a  broad,  thin  knife,  and  the  under 
surface  of  the  relief  thus  made  level.  The  articles  may  then 
be  varnished  or  gilded,  and  treated  just  as  ornaments  cut  out 
of  wood. 

The  wood  paste  prepared   by  the  method  of  Kletzinsky  is 
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very  well  worth  attention  :    1  ou  jjaru  of  sawdust  —  l*-.st  i 
soft  woods—  are  well  boih-d  m  a  >.,lu?t,.n  ..(    100  parts  of 
sulphate  of  alumina  in  the  necessary  quantity  of  water,  and 

i  allowed  to  cool;  50  parts  of  glue  are  dissolved  at 
in    !<>0    parts   of   wa  .«  glue  aolu 

is  wi-11    IUIM-.I   with    the   sawdust    pasta;  -ture   is 

kneaded,  rolled  in  press  sheets,  and  pressed  under  a  very 
powerful  pressure.  The  pressed  material,  which  is  at  firm 
very  IxiitK  ,  on  gradual  «:•  the  air  acquires  a  surprising 

degree  of  hardness.     When  suflicu-mly  tinn,  it  is  moistened 
three  to  five  times  with  a  dilute  solution  of  potassium 
carbonate  in  wn  dried.     In 

manner  the  separate  particles  of  wood  become  united  by  a 
kind  of  alum-tanned  glue,  which  is  no  longer  soluhl«-  in 
water,  and  is  of  horny  hardness.  Any  desired  colon  i 

may   be  added   to  the  alumina    mordant,  and   also 
ground  dyewoods,  in  order  to  obtain  coloured  wood  pastes. 

tdding  coarse  mixtures  of  wood  meals  of  different  colours 
beautiful  mosaic  plates  for  parquetry  may  be  produced. 

•  •perty  of   sawdust    to   conduct   heat   badly  has 

.rally  UTM  milord.      It  has  been  rec<> 

>I  is  now  used  for  this  purpose.     There  is,  how- 

r,  no  doubt  that  in  this  respect   it  leaves  much  to  be 
desired,  apart  from  th«-  fu<  t  that  a  regular  supply  depends  on 
local  conditions,  and  that  it  >  far  from  being  the  worst  con- 
r  of  heat    (Cf.  Infusorial  Karth.) 

Sawdust  is  used  for  burning  black  day  pipes.  A  layer  of 
saw*:  of  pipes,  300-500  in  number,  according 

to  size,  are  placed  in  a  l.ir-c  inutile.  The  muttlu  is  then 
luted  uj»,  brought  into  th.«  furnace,  which  is  built  up.  \\ 
the  exception  of  the  tiring  doors.  The  sawdust  is  carbonised 
by  exposure  to  a  red  heat  for  10-12  hours,  and  colours  the 
pipes  black.  The  pipes  are  next,  in  numbers  of  20-50, 
placed  on  a  round  sieve  with  an  equal  number  of  holes,  kept 
over  a  straw  fire,  when  they  become  intensely  black  ;  they  are 
finally  polished  by  means  of  wax  and  a  stiff  brush. 

Among  the  further  processes  in  which  wood  waste  is 
used  is  the  manufacture  of  oxalic  acid.  In  this  case  the 
operation  is  conducted  on  a  large  scale,  and  requires,  besides 
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some  chemico-technuul  knowledge,  also  suitable  appliances, 
so  that  it  appears  advisable  to  introduce  this  application  of 
sawdust  only  where  a  suitable  manufacture  uln-a  >,  to 

which  that  of  oxalic  acid  might  l<e  added.  In  view  of  the 
many  applications  of  oxalic  acid  and  its  salts,  there  is  no 
doubt  of  the  tit-maud. 

The  process  is  commenced  by  pn-j  arinur  tin-  lyes.  I'ota>h 
and  soda  are  mixed  in  such  quantities  that,  after  causticising, 
the  proportion  of  the  potassium  h  to  the  sodium 

hydroxide  may  be  as  40:60.  The  mixture  of  the  two  salts 
is  dissolved  in  about  eight  times  the  quantity  of  water,  and 
made  caustic  by  boiling  in  an  iron  pan  with  slak.  d  lime. 
Alter  deposition  of  the  calcium  carbonate  here  produced,  the 
lye  is  drawn  of)  inio  another  iron  pan,  in  which  it  is  evap- 
orated to  a  specific  gravity  of  r3-l'4.  The  sawdust,  which 
i-  to  be  used,  must  be  fn-ed  from  large  pieces  of  wood  by 
sieving;  it  is  then  mixed  with  such  a  quantity  of  the  caustic 
lye  that  there  are  two  parts  by  weight  of  alkali  to  one  part 
of  sawdust.  Since  it  is  important  that  the  whole  mass  of  the 
wood  should  he  uniformly  saturated  by  the  alkali,  the  concen- 
tration of  the  latter  is  arranged  so  that,  after  suilicient  mixing, 
the  whole  of  the  liquid  has  been  sucked  up  hy  •  lost 

The  mass  is  then  at  once  brought  into  the  vessel  in  which  the 

i  ng  is  to  take  place. 

The  yield  of  oxalic  acid  is  the  largest  when  the  mass  is 
spread  out  in  thin  layers;  thus  it  is  best  to  use  for  the  heat- 
ing  very  shallow  dishes  of  about  2  metres  (6  feet  6  inches) 
diameter,  with  rims  about  5  cm.  (2  inches)  high,  in  which  the 
mass  is  spread  out  to  a  depth  of  1^-2  cm.  (0'6-0*8  inches). 
It  is  continuously  turned  over  by  a  stirrer,  which 
revolution  lifts  the  mass  from  the  dish,  and  allows  it  to  fall 
back. 

It  is  of  the  greatest  importance  that  the  temperature  of 
the  whole  mass  should  be  brought  to  240°  C.  hut  should  not 
exceed  this  limit.  It  therefore  appears  to  sable  to 

heat  the  pans,  not  by  direct  fire,  but  by  the  hot  gases  drawn 
off  from  the  lire.  This  condition  is  attaii  ng  a 

fire  grate  by  Hues  with  a  low  chamber,  the  roof  of  \\hi< 
formed  by  the  pans;  in  each  flue  is  a  damper,  of  careful 
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lie  fire  gate*  By  u«ing  an 

arrangement  --i  tin  •  «i«-  {•>  keep  the 

tempera  -.    The  saw- 

•••I  with  into  the  pan  by  means  of 

flat  sho\  .:   in  m.iiniii,  uiitl  at  the 

sain  ans  heated  I  ^  the  dampen.    At  first 

<>iil\  i  lit-  .-.  he  union  turns  con- 

tn.'  .mil  it  becomes  deep  br«  he  same 

timeapecul  11  begins  to  be  c\ 

Denture  reaches  about  180  mass  begins  t<-  turn  pale 

again, and  acquires  a  gre«  :iowcolo< 

ulually  i nc reused  to   240°  C.,  at   \vi 

mass  is  kepi  until  particles  of  wood  can  no  longer  be  seen 

iiiipers  are  th.-n  •  !•••«•:.  ih,- 
m.-lted  mass  removed  with  Hut  shovels  and  allowed  to  cool, 

'•  treated  fur  1st  still  hoi. 

In  the  latter  ca.se  the  melt  is  thrown  into  a  pan  containing 

:i  rapidly  dissolves,  und  heats  the  water  almo> 
l»>il  M  tinned  until  the  conoentra- 

:    is   run  <>ut    into  small 
vessels,  in  whit -h,  «l<i!  rapid  cooling,  m 

.in   nxalatr  separates,  so  that  only  \.-ry  little  of 
little  soluble  sal  is  dissolved  in  the  liMut.i.  t-.j.  • 

with  i'.iassiuni«  ..  soda  and  potash,  ami  humus 

compounds.     In  order  to  tier  the  crystals  of  sodium  oxalate 
.   the   ninth.-!    li.jii-  r.  they  are  brought   intn  a  high  tuh 
with  a  false  r  drains  off,  and 

1  h--  mother  liquors 
evaporated  to  dryne>  ulue  freed  fn>m  th«-  humus 

•asting  hi  t:  :A  the  residual  mix 

of  soil  in  in  and  potass  i  mates  again  causticised. 

In  ..r-ii-i  tiiat  the  soda  united  to  the  oxalic  acid  may  be 
again  in  .y  useii  in  the  fmin  of  caustic  soda  fur  the 

treat  wiKxl,  the  sodium  oxalate  is 

— It  is  dissolved  in  a  \ 

little  i-  u  a  vessel  hr.it- -1  by  steam,  and  then  thin 

milk  of  lime  run  into  the  hot  sol  iiieh  is  kept  in  con- 

stant in«;:.>n  by  means  of  a  stirrer,  until   the  decomposition 
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is  complete,  i.c.  until  insoluble  oxalate  <•!  lime  and  soluble 
caustic  soda  have  been  foimed.  Tin-  quantity  of  lime 
to  be  employed  is  calculated  from  the  weight  of  sodium 
oxalate  taken  ;  since,  however,  both  substances  are  not  qui it- 
pure,  the  calculated  quantity  of  lime  does  not  agree  with  that 

y  used.      It  is,  however,  important  to  bring  no  excess  of 
lime  into  the  precipitate,  since  otherwise  in  a  later  operation 
a  larger  quantity  of  sulphuric  acid  would  be  required  th.-r 
needed  to  decompose  the  oxalate  of  lime.     The  precaution  is 
therefore  taken,  after  the  greater  part  of  the  lime  has 
introduced,  of   taking  repeated  samples,  which   are   lilt- 
acidified, and  calcium  chloride  added;  so  long  as  a  turbidity 
i<  produced,  undecomposed  sodium  oxalate  is  still  present. 

The  milky  liquid  is  then  run  from  the  decomposing  vessel 
into  another,  where  it  is  allowed  to  settle,  and  the  clear 
caustic  soda  solution  drawn  off  from  the  precipitate.  The 
latter  is  washed  with  water,  and  the  first  wash  water,  which 
still  contains  much  caustic  soda  in  solution,  is  added  to  the 
caustic  solution;  the  turthei •  wa-hin-j-  ai.  however,  used  to 
dissolve  new  quantities  of  the  crude  melt.  The  oxalate  of 
lime,  when  suHieiently  washed,  is  brought  into  a  tank  lined 
with  lead,  stirred  to  a  paste  with  water,  and  then  with  the 
calculated  quantity  of  sulphuric  acid  previously  diluted  down  to 
15-20°  B.  The  quantity  of  the  sulphuric  acid  is  equivalent 
to  that  of  the  lime  used  in  the  decomposition ;  when  two 
parts  of  sulphuric  acid  are  used  to  one  part  of  lime,  tli« 
sulphuric  acid  preponderates,  and  there  is  obtained  a  solution 
of  oxalic  acid  containing  free  sulphuric  acid.  However,  it  is 
advisable  to  work  in  this  manner,  since  the  excess  of  acid 
accelerates  the  decomposition  of  the  oxalate  of  lime,  and  the 
sulphuric  acid  is  utilised  ajjain  in  a  later  operation. 

In  order  to  hasten  the  decomposition  of  the  oxalate  of 
lime,  steam  is  continuously  introduced  through  a  narrow  lead 
pipe,  which  reaches  to  the  bottom  of  the  decomposing  vessel. 
The  solid  compound  is  thus  kept  always  suspended  in  til-- 
liquid ;  the  heating  also  assists  the  decomposition.  After 
the  addition  of  the  whole  of  the  sulphuric  acid,  the  liquid  i> 
allowed  to  rest,  the  solution  of  oxalic  acid  drawn  off  after  the 
deposition  of  the  gypsum,  and  the  latter  washed  with  water 
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in  a  lead  funnel  lined  with  linen,  tin-  first  washings  being 
iidde.l  i«>  tin-  oxalic  acid  solution  ;  the  r.  -  ire  used 

place  of  pure  water  to  mix  with  the  oxalate  of  lime  in  a  fresh 
decompoM  i  M      The  residual  gypsum  is  an  excellent  fertiliser 
.'.  iimy,  since  U-  <!•  hydruted  and 

•  I  as  plaster  of  Paris, 

The  solution  nf  the  oxali<  ;  in  a  shallow 

lead  pan,  standing  on  a  sand-bath,  \\hieh  is  heated  by  an  O|M  n 

y  steam,  until,  in  tin-  summer,  ii   N  1 .".    1: 
the  win  then  cooled  to  the  ordinary  tem- 

poral m.    \vh.-n   the   dissolved  gypsum  separates  in  crystals. 

liquid    quired  away  from  tin-  'jvpsum   i-   then   fur1 
evaporated  to  3*  t  to  crystallise  in  shallow  lead 

vessels. 

The  mother  liquors,  separated  from  the  crystals,  contain 
the  excess  of  sulphuric  acid  in  addition  to  the  oxalic  a- 
sulphuric  acid  is  estimated,  and  the  liquors  added  in  the  : 
decomposition  of  oxalate  of  li  mimim  of  sulphuric  acid 

added  being  decreased  by  the  correspoixlii  ity. 

The  oxalic  acid  crystals  are  washed  with  cold  water  to 
remove  a«ih-  .   and   are   then   purified  by 

solution  in  1  toiling  water  and  rapid  cooling,  so  that  only  small 

compound   i>  then   sutlirk-ntly  pure 

for  commercial  purposes  ;  it  contains  a  very  small  .juaniity  of 
sulphuric  acid,  and  illy  small  quantity  of  oxalate  of 

soda  or  potash. 

sense  artificial  vanillin  is  a  product  obtained 

i  waste  matters.      In  the  y.  la 

crystalline  substance  in  the  cambial  sap  of  the  conifer®, 
which  he  termed  "  1  niein,"  l.ut  la*  r  he  had  a- 

tamed    its    presence    in    tlu»    n.  -    trees, 

"coniferin."      Il  is  nhtained  in  the  following  ni.m:  ties, 

fire,  larches,  felled  between  the  middle  of  May  ami  the  nu.1.11.- 
of  July,  are  gradually  stripped  of  their  l>ark  and  bast  layers; 
the  young  wood  fibres,  swollen  with  sap,  are  scraped  off  by 
means  of  pieces  of  glass  from  the  hard  woody  layers,  and 
collected  in  vessels  beneath  The  scraped-off  material  is  at 
once  separated  from  the  sap  by  fine  pre*s  md  the 

sap  immediately  boiled.       The  coagulated  albumin  and  the 
8 
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solid  substances  it  encloses  («•!!  nuclei,  starch  grains)  n  main 
behind  on  filtering  through  paper,  whilst  a  d«-ar  tiltra: 
obtaiiu'tl.  which,  when  carefully  evaporated  to  about  one-til ih 
of  the  original  volume,  separates  tin-  camhial  sugar,  and  also 
the  coniferin  in  crystalline  form  By  treatment  with  cold 
water,  the  dillicuhly  soluble  coniferin  is  separated  from  tin- 
sugar,  it  then  crystallises  in  white  needles,  gnu-rally  united 
to  rosettes,  which  give  a  deep  violet  coloration  with  strong 
sulphuric  acid. 

hi.  H.i.uniann.  of  Holzininden,  has  given  a  similar  account 
of  the  preparation  of  artificial  vanillin  in  Post's  %,-it*.  fur  </. 
••.'•.  Tin-  raw  material  for  the  prepaiation  of 
artiticial  vanillin,  says  Haarniann,  is  coniferin,  a  glucoside 
contained  in  the  cambial  sap  of  coniferous  trees.  It  is 
obtained  in  the  districts  where  the  trees  are  felled  during 
the  sap  period — Thiiringia,  the  Baden  and  Wiirtemhurg 
Ulack  Forest.  The  conifene — red  and  white  firs — are  barked, 
the  sap  lying  below  the  bark,  together  with  part  of  the 
bast,  scraped  off  by  means  of  a  piece  of  glass  or  a  knife,  and 
collected  in  a  vessel.  The  sap  is  filtered  from  the  bast  as 
rapidly  as  possible  and  boiled  since  it  readily  ferments,  and 
then  completely  decomposes.  The  liquid  is  then  separated 
from  the  coagulated  albumin,  evaporated  down  to  one-tifth 
its  volume,  and  set  aside  to  crystallise.  After  a  short  time 
the  crystals  produced  are  pressed  to  remove  the  mother 
liquor;  100  litres  of  the  sap,  which  is  very  difficult  to  obtain. 
produce  0*5-1  kilo,  of  coniferin.  The  coniferin  is  then 
treated  with  oxidising  agents  (sulphuric  acid  and  potassium 
bichromate),  and  the  vanillin  either  distilled  in  steam  or 
extracted  by  ether.  In  order  to  separate  the  vanillic  acid 
produced,  the  substance  is  subjected  to  purification  by  sodium 
bisulphite  solution  and  then  recrystallised.  After  this  op 
lion,  vanillin  forms  an  almost  white  crystalline  powder,  which 
melts  at  80-81°  C.  Twenty  grms.  of  vanillin  are  equivalent  to 
I  kilo,  of  the  best  vanilla,  since  the  latter  contains  an  average 
of  2  per  cent,  of  this  compound. 

The  manufacture  of  pyroligneous  acid  from  sawdust 
may  be  applied  in  all  cases  where  th«-  production  of  acetic  acid 
from  alcohol  is  not  profitable.  One  hundred  kilos,  of  sawdust 
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giv»  hues  of  a  IHJU  .  contain*  4  per  cent  of 

litre-,  oi 
•  »f  *uwdiist  begins  at  a  temperature 

:>t    ..nly    ual.-r    mm. 

l«nds  on  the  more  or  lot 

moist  ci.nl i1  lie  sawdust.     According  as  it  baa  been 

kept  in  the  open  or  in  closed  rooms,  it  will  contain  a  larger 
or  smaller  if  :'  inoiiti,  luences  the  quan 

of  water  distilling  over,  and  also  the  consumption  of   : 
which  materially  depends  on  t!  ty  of  water.     It  is 

.fore  advisable,  when   possible/ to  give  the  sawdust  a 
IILT,  and    then,   when   well    dried,  to  bruitf    it 
the  distilling  apparatus.     The  temperature  rises  from 
500°  <  products  of  distillation  are  water,  pyro- 

ligneous  acid,  wood  spirit  and  tar,  also  various  gaseous 
substances,  whilst  charcoal  remains.  The  acid  products  form 
the  chief  <{  when  the  temperature  is  rapidly  raised; 

must  be  rapidly  removed  if  they  are  not  to  undergo 
.1  timhcr  decomposition. 

The  application  of  sawdust  a*  an  addition  to  amen 
order  to  pn  f  small  cracks,  is  technically 

resting.  The  sawdust  is  well  dried,  then  sieved  in  an 
ordinary  sieve  so  that  only  in--  small  woolly  flocks  are  used. 
The  mortar  is  mixed  from  one  part  of  cen  .vo  parts 

<>f  lime,  two  parts  of  sawdust,  and  three  parts  of  sharp  sand, 
sawdust  is  first   mixed  dry  with  the  cement  and  sand, 
and  the  i  n  added. 

*1  waste  finds  another  application  in  the  manufacture 

of  casks.     The  outer  skin  of  the  stems,  removed  when  the  tree 

is  sawn  up.  is  cut  up  by  an  ordinary  circular  saw  into  lengths 

equal  to  the  length  of  the  staves  required.     These  lengths 

are  now  -  proper  width>  l.y  means  of  a  circular 

saw  with  two  to  three  blades,  which  can  rapidly  and  easily 

be  put  in  motion      The  wood  is  fed  to  the  saw  by  means  of 

is  with  deep  grooves  and  running  in  elastic  bearings.     The 

pieces  now  come  to  a  circular  saw  with  a  vertical  spindle 

1  horizontal  roller  feed,  by  win.  h  they  are  cut  to  shape. 

The  saw   blade  has  a  diameter  of  n.  h,-v      In  the 

of  the  spindle  above  the  table  is  a  guide,  to  right 
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and  left  of  which,  in  front  of  the  saw,  and  thus  diagonally 
opposite,  are  grooved  rollers  in  elastic  hearings.  |;\  means 

his  arrangement  two  pieces  can  simultaneously  be  cut  to 
different  thicknesses.  The  staves  now  go  to  a  trimming  and 
slitting  machine,  in  which  they  are  cut  into  exact  lengths 
and  bevelled  towards  tin-  inside,  and  the  slits  cut  for  the 
reception  of  the  ends.  This  machine  has  a  shaft  upon  which 
the  slit-cutting  tool  runs,  and  two  other  shafts  nj-.n  which 
run  the  circular  saws  which  trim  the  staves.  The  saws  and 
tools  can  be  fixed  at  different  distances  apart  to  allow  for 
ng  lengths  of  the  staves. 

The  staves  are  fed  in  by  hand.each  being  laid  with  its  hinder 
end  against  a  guide,  which  can  be  moved  backwardsand  forwards. 
The  pieces  of  wood  after  this  treatment,  come  to  the  jointing 
machine,  in  which  the  staves  are  carried  in  a  segment-shaped 
guide  over  a  slit  below  which  is  a  small  stout  circular  saw. 
The  staves  receive  in  this  machine  an  accurate  joint,  which 
makes  subsequent  working  by  hand  unnecessary,  and  enables 
the  body  of  the  cask  to  be  at  once  built  up.  For  the  sake 
of  easier  carriage,  which  is  important,  the  casks  are  tied  up 
in  a  bundle.  The  ends  of  the  casks  are  cut  from  smaller 
waste  pieces  in  a  similar  manner  to  the  staves.  For  this 
purpose  wood  is  used  which,  by  its  structure,  is  unsuitable 
for  staves.  The  separate  pieces  are  pegged  together,  and 
finished  on  a  machine  which  cuts  out  the  round  end.  All 
the  machinery  may  be  tended  by  youths.  With  one  set  of 
machines  several  hundred  casks  can  readily  be  made  in  a 
day.  The  sale  of  these  casks,  made  from  outer  skins  of  trees 
and  waste  pieces,  should  be  almost  without  limit ;  cement 
makers,  millers,  nail  makers,  and  fruit  dealers  in  particular 
buy  them  readily. 

The  application  of  the  waste  of  saw-works  in  manu- 
facturing parquetry  must  not  be  overlooked.  Parquetry 
sheets  are  made  in  sizes  of  59  cm.  and  <>4  cm.  ><juare 
(24  and  26  inches  square).  The  foundations  for  inlaid 
parquetry  are  made  by  gluing  together  strips  of  wood 
somewhat  shorter  than  the  dimensions  of  the  sheet,  cutting 
these  glued  pieces  into  the  right  length,  grooving  at  the 
ends,  and  finally  grooving  and  tonguing.  In  Russia,  another 
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hod  IB  adopted ;  the  foundations  are  made  from  a  frame 
with  two  m.. i. lie  pieces  and  f<>ui  (laoela.  The  framea  are 
ao  morticed  and  tenoned  that  each  piece  hat  a  mortice  at 
one  end  and  a  tenon  at  the  other.  The  four  panels  are 
grooved  and  tongued  in  mmes  and  the  cross  pieces, 

•  •iily  the  tenons  being  glued  of  the  whole  work.     The  panels 
are  inserted  so  •  f  the  wood  may  run  in  one 

ight  angles  to  Ui<  ihU  arrange- 

in,  i  ng  is  made  impossible  and  shrinkage  is  reduced 

to  a  minimum,  MIL  «•  ,,nly   the  two  parallel  frame  pieces  in 
a  total  \vi<lt!  he*),  under  the  most 

ruble  conditions  of  temperature,  can  swell  or  dry  to 
a  small  All  wood  waste  may  be  used  in  making 

these  foundations,  since  the  panels  have  at  most  a  length 

-0  cm.  (8  inches).      These   parquetry    foundation*  can 
easily  be  made  by  means  of  a  few  circular  saws  and  a  very 
•i«  for  making  the  holes. 

Sawdust  for  the  Production  of  Stoppers. — F.  Koeller, 

of  Neulengbach,  in  Lower  Austria.  In-        u tied  a  paten 

a  method  of  making  stoppers  from  sawdust     The  sawdust 

is  rolled  round  a  round  wooden  rod :  the  sawdust  is  made  to 

re  to  the  surface  of  the  rod  by  means  of  some  binding 

medium  such    as    rosin    or   indiarubber  cement.      The   rod 

has  the  same  length  as  the  layer  of  sawdust;  it  furnishes 

a  safe  hold  for  the  corkscrew  in  removing  the  stopper  from 

the  IM.III*.      Finally  the  stoppers  are  dipped  to 

their  depth  in  pun  melted  paraffin,  and  are  then  ready 

136. 

manufacture  of  briquettes  from  sawdust  is 
to  be  mentioned.     Molasses  is  recommended  as  an  excellent 

ing  medium  for  the  prodiu -t  ri- pieties  from  saw- 

dust.    The  latter  is  moistened  with  th-    dilute  molasses,  the 
whole  intimately  mixed,  then   Kmu-ht    int -•  •  ylimlrical,  brick, 
r   shape   by   means  of  suitable  presses,  and   dried. 
ny  and  tar  may  also  be  mentioned  as  hindm;*  agents, 
prospects  for  the  success  of  the  main  ttes 

naturally    depend,   in    the   first    place,  on    local    conditions, 
especially  •  n  th--  regular  -upj-l\  of  the  waste  material 
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Utilisation  of  Turnings  and  Filings. -----The  waste 
in  aerials  are  mixed  with  a  saturated  solution  of  potash  and 
lime.  l»y  which  the  horn  substance  is  attacked  ;m<l  finally 
transformed  into  the  condition  of  a  jelly,  in  which  state,  l>y 
tin-  application  of  a  gentle  heat,  it  may  be  cast  into  mould- 
ami  pressed,  when  the  mass  loses  moisture  and  becomes  hard 
and  coherent  A  final  pressing,  under  the  influence  of  heat, 

-  the  moulded  mass  its  final  form;  it  may  then  be 
w..rked  up  into  the  most  varied  articles — pipes,  cigarette- 
holders,  stick  handles,  buttons,  etc. 

Horn  waste  may  also  be  utilised  in  the  following  manner : 
—The  turnings,  raspings,  and  filings  are  moistened  and 
pressed  into  a  cylindrical  metal  mould  by  a  metal  piston  to  a 
solid  cake,  heat  being  applied.  The  mass  is  then  rasped  to 
a  fine  powder,  which  is  again  pressed  in  the  same  manner; 
the  operation  is  repeated  until  the  mass  has  acquired  a 
sufficient  degree  of  hardness  and  solidity.  Finally,  it  is  again 
rasped  and  carefully  sieved,  so  that  all  the  coarser  particles 
are  removed.  As  a  rule,  horn  and  tortoise-shell  waste  are 
worked  up  together:  the  articles  are  then  less  brittle  than 
wh«-n  made  from  tortoise-shell  alone.  From  the  fine  powder 
the  finished  substance  is  obtained  as  follows: — The  powder  is 
brought  in  layer-  between  brass  plates;  several  such  layers 
are  placed  under  the  press,  and  this  brought  into  boiling 
water,  when  the  mass  becomes  hard  and  coherent.  The 
plates  are  then  further  worked.  Finished  objects  may  also 
be  pressed  out  of  this  mass,  if  the  necessary  moulds  are 
provided 

Horn  tilings  may  l.e  l.rou-jht  l,y  the  following  process 
into  such  a  condition  that,  from  the  mass,  stick  and  umbrella 
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handles  and  many  other  articles  may  be  made  by  outing  to 

'Ids.    Oi  me,  500  gruia.  of  potash,  40  grins. 

of  tartar,  and  SO  grma.  of  common  salt  are  dissolved  in  water, 

and  then  01,  f  the  <|uaiuiiy  of  water  evaporated  oft 

The  rasped   horn   «.r   turnin-s  is   thru   thrown   m  an.: 
until   the  mass  becomes  so  thi<  k  that  it  can  be  poured  - 
a  mould,  which  must  U  it  be  of  metal, 

wood,  or  earthenware.     If  it  is  desired  to  colour  th.-   t 
the  necessary  colour  is  stirred   into   th.-   fluid  mass  before 

<•  waste  1  .y  also  be  boiled  in  a  strong  lye  of 

potash  and   him-,   until  ture  U  thick  enough  to  be 

poured  out  and  m"ul.l.-.l ;  before  casting,  a  colouring  addition 
in.iy  1»-  -i\.-n. 

In  ..r-i.  i    to  ,.l.inin  solid  horn  from  waste,  Pathe  lays  it 

i  cold  saturated  solution 

of   borii  i    saturated    solution    of 

arsenious  acid  in  dilute  hydrochloric  acid ;  the  quantity  of 
boric  acid  should  be  twice  that  of  the  arsenious  acid.     The 
vessel  containinu'  the  horn  substance,  swollen  hy  this  treat- 
men  n  placed  for  an  hour  in  a  water-bath  at  about 
60° C.      Finally,  the  horn  substance  is  H:  to  cons i< 
able  pressure  by  means  of  a  piston  in  a  closed  iron  mould, 
heated  to  120*C,  until  all   the   liquid  is  removed.     A 
cooling,  the  pressed  mass  forms  solid  plates  of  horn,  which 
can  be  worked  like  natural  horn,  and  are  characterised  by 
pliability  and  elastic: 
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Utilisation  in  the  Manufacture  of  Ultramarine.  Tl .«• 
application  in  the  manufacture  of  ultramarine  was  the  first 
introduction  of  infusorial  earth  in  industry.  In  making 
ultramarine  rich  in  silica,  infusorial  earth  was  added  to  pure 
clay,  in  place  of  nuartx  sand.  It  is  certain  that  it  has  been 
much  used  for  this  purpose  in  recent  times.  Infusorial  earth 
is  a  very  bad  conductor  of  heat ;  it  is  accordingly  used  for  filling 
the  insulating  spaces  of  ice-cellars ;  similarly  it  is  an  excelling 
tilling  material  for  safes  and  ice-boxes.  It  is  especially  t<>  !.«• 
recommended  for  cleaning  glass  plates  for  photographic  pur- 
poses. Kvn  very  greasy  glass  plates  rapidly  become  eh  -an 
when  rubbed  with  infusorial  earth  moistened  with  \\. 
Also,  when  it  is  required  to  use  acids,  alkalis,  and  solv. 
for  cleaning  purposes,  they  may,  in  a  certain  sense,  be  used  in 
the  solid  form,  when  mixed  with  infusorial  earth,  which  is  able 
to  take  up  more  than  double  its  weight  of  liquid  without 
running.  Infusorial  earth  is  a  very  valuable  material  for 
glass-making,  since  it  accelerates  the  formation  of  the  glass 
by  readily  mixing,  on  account  of  its  fine  state  of  division,  with 
the  other  materials.  Similarly,  infusorial  earth  is  an  excel- 
lent //////'//////  iiKit- rial  for  hollow  glassware. 

In  preparing  water-glass,  74'5  parts  of  calcined  soda 
are  dissolved  in  five  times  the  quantity  of  1  mil  ing  water,  42*5 
parts  of  slaked  lime  added,  and  the  mixture  kept  at  the  boil 
until  a  small  jK»rtion  of  the  liquid,  when  mixed  with  an  acid. 
in-  longer  effervesces.  After  the  deposition  of  the  chalk,  the 
clear  liquid  is  syphoned  off,  tin-  chalk  again  boiled  with 
water,  the  two  liquids  united  and  evaporated  down  to  a 
specific  gravity  of  1/15.  To  the  boiling  liquid  1  L'O  parts  of 
finely  powdered  infusorial  earth  are  gradually  added;  after 
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this    haa    dissolved,    3    litres   of    lime    water    are    added. 

:••  is  thm  produced  a  brown  precipitate,  which  removes 
from  the  solution  the  organic  matter  contained  in  the  infu- 
sorial earth.  The  liquid  poured  off  from  the  precipitate, 
after  it  has  been  evaporated  to  n  oosUten  ifies 

on  cooling  to  a  yellowish  j«-lly,  \\i.;  1»  dries  oom|>l  the 

r.-a.lily  dissolves  MI  hot  \\  ,!,-i  120  parts  of  infu- 
sorial earth  |  i»<luce  240-250  parts  of  a  j«-ll\  \\hi-h  contains 

parts   of  aiilmirous  soda  water-glass  and   53  parts  of 

Infusorial  earth  timls  a  further  applirati«m   in  the  mSJin 
facture  of  light  bricks;  1M  parts  of  LUneberg  infusorial  en 

1  part  of  fat  clay,  give  a  mass  >vhi<  h  works  well.     The 
infusorial  earth,  which  has  generally  too  1 

an  a. 1. lit  P. n  ..i  Lin. ling  clay,  with  which  "  tine 

it  can  !•  iily  by  a  very  careful  process  of  mixing 

up  t.^i'lh.-r  willi  wain  ;   aUo   tlu-    ti-ni|MTatiin-  «•!    th«-    j 
lain  kiln,  \\hich  is  rarely  reachol  in  kiln,  i- 

for  burning. 
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IKIDIUM  FROM  GOLDSMITHS'  S\VM  1'INGS 

D'HKNMN  removes  the  indium  from  goldsmiths'  sweepings 
containing  that  metal  (according  to  />//////• /'s  ,//////•//.)  l.y  I'IIMIIL: 
1  _  "»  parts  with  3  parts  of  sodium  arsenate,  18  parts  of  Mack 
tlux,  and  20  parts  of  ordinary  flux — borax,  tartar,  charcoal, 
and  litharge — and  separating  the  lead  regulus  containing  tin- 
gold  and  silver  from  the  upper  layers  of  iron-irrcv  lumps  con- 
sisting of  iron,  iridium,  and  arsenic.  In  France  (according  t<> 
Muspratt)  large  quantities  of  this  refuse  are  worked  up  :  they 
come  from  America,  principally  from  California!!  gold,  which 
often  contains  osmiridium.  By  repeatedly  im-lting  ,^<>ld  alloyed 
with  copper,  according  to  Wilson,  the  osmiridium  separates 
almost  completely.  According  to  Dubois,  the  California!) 
gold  is  melted  with  three  parts  of  silver,  when  the  osmiridium 
deposits  from  the  alloy,  which  has  a  specific  gravity  of 
12-13. 
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Treatment  —  The.-*.  machines 

•re  used  in  in-aiing  jute  waste  hi.  />im//,/\  Jottrn.. 

73). 

1.  Jute  Cor  'brie,  —  Both  are  collected  and  go 

tli*>  store  as  the  first  waste  product     The  latter  is  used  for 

packing  purposes.     The  former  :  mknotUMl   l.y  hand- 

labour  outside  the  factory.  thru    untwisted  or  unra\rll«-«I,  and 

lengtlis  of  about  a  yard,  which  an*  l.n-1  parallel  to 

one    another.   made    up    inu>    Imndles  of  aUut   4:.  Ih.,  and 

•       A  large  number  of  these  bundles  go  into  thr 

softening  house,  where  they  are  sprinkled  with  water  and  fish 

oil,  allowed  to  li«  rs,  ami  then  taken  to  the  breaker  card. 

The  jute  cord  is  treated  either  alone  or  mixed  with  nth,  -r  jute. 

root  ends,  which   have  Urn  cut  off,  are  worked  tip 

in  the  same  manner  as  the  cord  into  the  lowest  yarn  numbers, 

and  are  spread  out  on  the  feeding-table  of  the  corresponding 

breaker  card.     Other  waste,  which   is   formed  at  times,  is, 

instead,  taken  to  the  finisher  card,  which  treats  the  corre- 

sponding qualities.      In  order  that  markedly  dill,  rent  slivers 

not  be  produced  by  too  rapid  supply,  these  tow  slivers 

must  be  introduced  slowly  and  as  thin  as  possible  over  the 

feeding  rollers.     The  moment  of  passing  the  rollers  is  the 

best  for  adding  faulty  slivers. 

Tmr.  —  In  the  first  pi.  shorter  strips 

of  fibre  are  sorted  out  >  and  a^aiu  subjected  to  the 

ing  operation,  after   \\hiih   th.-\   an*    ;.\en  a  beating  or 

shaking  treatment     The  low  -.is  tow  are  sepa- 

ted  and  stored  in  suitaMo  places  in  the  open; 

they    are    removed   by   cartloads   for   manure.     The   better 

<(uahtii>s   are  compressed   in   box-presses  to  hales  weighing 

in 


1-1          THE   UTILISATION   OF   WAS  I  I     I  KODUCTS 

2-4  cwt.,  which  are  tied  up  and  sold  to  paper  or  pasteboard 

makers. 

(6)  Spinning  Tow  is  not  subjected  to  a  special  treatment ; 
either  alone  or  mixed  in  the  shaking  machine  with  the  hreaker 
tow,  it  is  pressed  into  bales,  packed,  and  sold  to  papermakers. 

(r)  lloving  Tow  can  be  readily  introduced  into  tin-  -pin- 
ning process.  It  is  cither  placed  on  the  cloth  <•!  the  hreaker 
card  together  with  long  jute,  or,  better,  is  passed  through  the 
softening  machine,  and  then  taken  to  the  finisher  card  for 
further  treatment,  for  which  purpose  this  machine  must  be 
supplied  with  a  feed-table;  the  tihres  then  remain  longer. 
The  roving  tow  should,  however,  never  be  added  for  re-treat- 
ment t«>  medium  or  better  qualities. 

Tow   fro  spinning, — The  dropped 

threads  of  the  rovings  are  sorted,  mixed  \\ith  the  roving  tow, 
and  spun  together  with  it.  A  second  sorting  of  the  tow  then 
takes  place  in  the  softening  house,  after  which  it  is  sent  once 
through  the  softening  machine  and  then  over  the  tow-cai 
when  a  loose  and  very  soft  cleaning  material  is  obtained, 
which  is  packed  in  sacks,  or,  better,  compressed  into  bales, 
and  sold  to  railway  workshops,  etc.  This  tow  is  not  suitable 
for  spinning. 

(  i  Clean  Tl<r«'<]  Waste. — This  is  sent  once  or  twice 
through  the  softening  machine,  when  it  also  gives  a  very  tine 
clean  cleaning  material,  which,  however,  is  somewhat  less  soft 
than  the  preceding  substance.  The  waste,  after  this  tr- 
ment,  is  often  used  for  stuffing  ordinary  mattresses,  sofas,  etc., 
in  place  of  flax  tow,  in  comparison  with  which  it  has  the 
advantages  of  cleanness  and  purity,  but  has,  however,  the  smell 
of  fish  oil. 

(/)  Ordinary  Sweepings. — After  sweeping   t"-( -tin -r,  any 
good  waste,  such  as  sliver,  roving  tow,  etc.,  is  sorted  out; 
then  follows  the  search  for  oily  cleaning  waste,  which,  -in« 
the  presence  of  oil  is  regarded  as  producing  danger  of  fire,  is 
sent  to  lijjhi  the  im-s  in  tin-  boHerhon&e, than  which  no  better 
utilisation   can   be  found     The  remainder  is  either  at  OIK  • 
mixed  with  the  beaten  ordinary  carding-tow,  or  is  previously 
beaten,  when  any  better  fibres  remaining  in  the  machine  are 
united  with  the  tow  from  the  breaker  card. 
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tow-cleaning  machines  may  be  divided,  according  to 

tli.-  iiiituiv  <>f  ili.-  »•  uple  beating 

or  .sii.i'^u-  machines,  (b)  conical  shaking  machines, 

•  'i  thr.s«-  fhi.  -   ma- 1.; nes.  the  moat 
teal  are  the  first  and  hut 

Simple  Beating  or  Shaking  Machine. — In  a  cylindrical 
vessel.  (In-  uj.j..  •  lit  casing  with  a  door 

for  admitting  and  removing  th--  material,  and  the  lower  half 
a  grating  of  lat  i/ontal  shaft  provided  with 

fast  and  loose  pulleys.  On  the  shaft  are  fixed  six  series  of 
round  iron  rods  as  beaters.  As  the  shaft  rotates,  the  beaters 

«•  between  two  other  series  of  fixed  rods.  The  side  walls 
of  the  machine  are  well  boarded,  so  that  the  dust-chamber  is 

.<•«!  under  the  grating.  waste  (carding  tow) 

has  been  introduced  through  the  above-mentioned  door,  and 

tibuted  throughout   the   machine,  the  door  is  closed,  the 
shaft  set  in  motion,  and  the  beating  continued  for  ten  to 
n  minutes.     The  s)i  the  beaters  is  then  removed, 

and  the  machine  emptied  of  the  cleansed  waste  through 
door.     The  dust,  sand,  bast  panicles,  etc.,  beaten  out,  fall 
thro*  grate   into  the  dust-chamber.      They  are  most 

readily  and  conveniently  removed  from  the  workroom  if  the 
machine  is  erected  over  a  Kru -kw«»rk  pit.  connected  by  means 
of  a  passage  with  a  special  dust-shed  in  the  open.  If  the 

nage  conditions  do  not  permit  such  a  pit  and  connection 
with  a  shed,  the  shaking  machine  must  be  erected  at  a  greater 
elev  la  large  box  running  on  wheels  brought  tr 

the  dust  in  which  the  ordinary  refuse  shaken  out 

can  collect.  If  tin*  «lu>t-<  h  uu^-r  is  connected  with  a  fan 
which  carries  away  the  lighter  dust  to  deposit  it  in  a  suitable 
position,  it  is  still  necessary  to  catch  the  heavy  particles 
separately.  The  beater -shaft  generally  makes  200-280 
revolutions  per  mint: 

Double  Beating  Machine. — Two  horizontal  shafts,  each 
with  six  series  of  iron  beaters,  are  so  arranged  in  a  cylin- 
drical casing  that  the  rods  of  one  move  through  the  spaces 
between  the  rods  of  the  other.  The  casing  also  here  consists 
of  an  upjHT  ti,-ht  over  and  a  grating  below.  The  beaters  in 
,o  through  another  series  of  rods.  The  charging 
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opening  is  closed  by  a  counterpoised  door  dm  in-  use.  The 
dust-chamber  enmmunieutes  cither  with  a  pit  <»r  with  a 
closed  box;  a  fan  may  also  be  used.  Th«-  feed  j.  ii  \.-.l  in  the 
upper  part  <*t  the  cover:  it  consists  of  an  endless  cloth,  a 

dl  loose  roller,  and  a  mllcr.  studded  with  needles,  moving 
high  sjKMid, — both  in  a  t i-ht-tilt ing  easing.  Th«-  needle 
roller  is  designed  to  introduce  the  material,  as  far  as  possible, 
into  the  beater  in  an  unravelled  and  divided  state.  A  certain 
quantity  of  waste  is  brought  into  the  machine,  and  the  feed 
set  in  motion.  In  a  few  minutes  the  door  is  opened,  so  that 
the  cleaned  material  might  be  thrown  out  and  caught  in  a 
box  placed  for  it.  The  door  is  then  closed,  and  a  fresh 
quantity  introduced.  This  repeated  change  can  readily  be 
worked  automatically  by  suitable  mechanism 

The  Tow  Carding  Machine  or  Teaser  Card. — A  rota- 
ting drum,  to  which  the  material  is  brought  hy  the  feeding 
apron  and  grooved  rollers,  is  surrounded  on  the  upper  half  by 
three  pairs  of  turning  and  squeezing  rollers  working  together. 
These  rollers  treat  the  material  in  the  known  manner  ;  it 
then  goes  to  the  delivery  roller,  from  which  it  is  drawn  ofT 
by  smooth  rollers  as  a  coherent  fleece  and  carried  on  to  the 
delivery  apron.  The  machine  is  therefore  a  semi-circular 
card  with  an  upper  working  half.  In  order  to  prevent  the 
production  of  dust,  the  rollers  are  all  protected  by  a  sheet- 
iron  cover.  The  diameter  of  the  drum  is  generally  3-4  feet ; 
it  is  about  the  same  length,  and  runs  at  100-120  revolutions 
per  minute-.  The  rollers  move  at  various  velocities,  which 
have  to  be  adjusted  to  the  needs  of  the  moment.  The  ratio 

lie  velocity  of  feed  to  that  of  delivery  should  l»e  at  tin- 
most  1  :  1  5. 
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Utilisation    of   the   Waste   of   Cork    Cutting.— The 

waste   is  either  at   once  used    for  stuffing   mattresses,  for 

u|iholsu*i  y.  or  ships'  fenders ;  or  it  is  sorted,  the  adhering  bark 

removed  and  npj.li.-.:  same  purposes;  or  it  is  brought 

into  powders  of  varying  degrees  of  fineness  ief  use). 

waste  is  first,  by  hand   labour — at  a  low  price— and 

sharp  knives,  freed  from  the  out  h  and  dark  layer  of 

i )><•  !•  uk.  then  mi  into  sheets  of  different  thicknesses,  and 

to  cubes  of  different  dimensions. 

The  waste  is  also  treated  by  filing  or  rasping,  by  * 
means  a   more  or  less  fine  dust  is  produced      It  is  easily 
com;  •!••  thai  th.  ,  sS  nf  the  cork  dust 

The  woody  portions  of  the  waste,  as  well  as  the  peculiar 

1,  sandy  powder  found   in   the  cork,  are  partly  separated 

by   picking,   partly    hy   >ievin^.    -..    that    tin-    n-main-ier  is,  as 

far  as  possible,  free  from  these  impurities.     Special  "lEflhiim 

are  used   for  •jrin«iin-j  e«»rk   waste,  among   which    is    to    be 

mentioned  the  patented  "  Fuvorita  "  mill,  <»f  II    It.  Gkiser.  of 

.;i.     Tin-  MKirhine  consists  of  a  cast-iron  base,  upon  whi«h 

is  the  real  mill,  with  ihe  ^riiulin^'  arrangements,  the  feeding 

arrangement,  the  transmitting  disc,  and  the  regulator.     The 

null  works  by  reason  of  two  conical  surfaces,  ea  ided 

wit!)  teeth  <»f  u  seetinn  concentrically  arranged,  and 

engaging  together.      One  of  the  cones  rotates,  whilst   the 

iry  and   fastened    to   tin-    framework.      The 

grinding  teeth  pass  by  one  another  in  such  a  manner  that 

the   mutt-rial,  introduced  at  the  apex  of  the  cone  and  driven 

entrifutral  force  towards  the  base,  is  cut  as  by  shears, 

Crushed.     The  grinding  surfaces  may  be  moved 
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together  or  farther  apart  l»y  a  hand  wheel  whilst  the  mill  is 
working,  so  that  tin-  mrk  may  he  ground  to  different  decrees 
of  tinemvv-.  'I'll.-  teeth  ,.;  nt-like  p laics,  which 

are  arranged    for  renewal  :    and    According  as  the  teeth   on 

these     M-nirlltS    ;i!V     smalliT     .,]'     lal^iT.    Hear     together     nr    Wide 

apart,  the  mill  delivers  finer  or  coarser  cork.  The  velocity  of 
the  rotating  cone  also  affects  the  fineness  of  the  product. 

Utilisation  of  Cork  Waste  for  Gas-Making. —  Illumi- 
nating gas  may  he  made  in  the  usual  mann«T.  in  closed 
retorts,  from  cork  waste,  100  kilos.  (2  cwt.)  of  whi< -h  ^iv«- 
50  cubic  metres  (1850  cub.  feet)  of  gas.  The  distillation  la 
naturally  much  more  rapid  than  that  of  coal.  The  illumin- 
ating power  of  the  gas,  with  a  consumption  of  150  litres  (5J 
cub.  feet)  per  hour  in  the  bat's-wing  burner  No.  10,  is  thirty- 
six  candles,  so  that  there  would  be  a  saving  of  50  per  cent, 
in  comparison  with  coal-gas  at  the  same  price,  in  view  of  the 
greater  illuminating  power.  The  cork  tar  produced  as  a 
by-product  is  of  the  consistency  of  ordinary  tar,  and  redd  Mi- 
brown  in  colour:  on  fractional  distillation  it  gives  27  per 
cent,  of  li<jjht  oil  passing  over  at  210°C.,  which  consists 
mainly  of  henzol  and  toluol  with  a  little  naphthalene.  The 
heavy  oil  contains  anthracene  and  a  little  phenol.  The 
liquid  condensed  in  tho  gas  manufacture  contains  methyl 
alcohol,  acetic  acid,  and  ammonia. 

Cork  Waste  for  Cork  Mattresses. — In  making  these 
mattresses  a  fabric  as  waterproof  as  possible  is  sewed  or 
glued  together  so  that  it  forms  a  large  sack,  which  is  then 
filled  with  cork  waste  or  coarse  ground  cork,  sewn  up,  and 
th'-n  given  the  shape  of  a  mattress  by  quilting.  In  order  to 
make  it  quite  impenetrable  by  water,  the  seams,  and  especially 
the  quilted  portions,  are  coated  with  an  indiarubber  solution, 
after  the  drying  of  which  the  mattress  may  be  used.  Mat- 
tresses for  gymnasia  are  made  in  the  same  manner,  but 
u^ing  an  ordinary  coarse  fabric.  Ships'  fenders  are  bags  or 
baskets  filled  with  cork  waste. 

Use  of  Cork  Waste  in  the  Vinegar  Manufacture. — It 
has  been  recommended  to  replace  wood  shavings  in  the 
manufacture  of  vinegar  by  the  much  lighter  cork  waste. 
The  elasticity  of  cork  is  made  still  greater  by  wetting,  so 
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.1  Mnkiug  together  of  the  filling  material  U  tiui  to  be 
feared  even  in  ln^li  vinegar  vessels.  In  the  pores  of  cork  are 
countless  small  organisms,  and  among  them  the  acetifying 
bacteria  in  great  quantity,  so  that  the-  vinegar-making  vessels 

fill.-.l  with  cork  ruj'i'ily  turn  a 
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ui.i:  cuttings  are  made  into  artificial  leather,  which  can 
be  used  for  the  welts  and  heels  of  boots.  The  manufa< 
is  very  simple  (according  to  the  Deutsche  In<l.-Z<it.).  The 
leather  waste  is  made,  with  the  addition  of  a  binding  medium, 
into  rectangular  plates,  which  are  put  one  on  the  other, 
jnevM-d  in  a  hydraulic  press,  dried,  and  rolled.  It  is  at  once 
evident  that  this  leather  is  only  suitable  for  cheap  work,  and 
cannot  be  used  where  it  is  exposed  to  the  action  of  water. 

The  process  of  Soren  Sorensen,  of  Copenhagen,  is  as 
follows: — If  the  leather  waste  is  impure,  it  is  first  freed  fmm 
all  foreign  constituents,  after  which  it  is  converted  into  a 
uniform  fibrous  material  in  a  machine  constructed  for  the 
purpose.  When  this  finely  divided  leather  is  mixed  with 
ammonia  solution,  a  gelatinous  mass  is  formed,  which,  when 
pressed  into  moulds  or  rolled  into  sheets  and  dried,  gives  a  very 
hard  and  stiff  material  of  considerable  cohesion,  but  without 
elasticity,  and  soluble  in  water.  In  order  to  make  it  elastic 
and  resist  the  action  of  water,  it  is  mixed  with  indiarubber. 
The  rubber,  of  which  the  finest  Para  to  the  commonest  African 
qualities  can  be  used,  is  squeezed  and  washed  in  the  w;i-liiiiLr- 
machine,  which  consists  of  two  grooved  steel  rollers,  over 
which  is  led  a  stream  of  water,  which  has  the  double  effect  of 
washing  the  rubber  clean  and  preventing  it  from  being  burnt 
by  the  great  friction.  After  washing,  the  rubber  is  dried,  cut 
up,  and  dissolved  by  means  of  spirits  of  turpentine,  benzine, 
carbon  bisulphide,  or  other  suitable  solvent.  The  quantity 
of  rubber  to  be  dissolved  varies  according  to  its  quality.  Para 
rubber  is  dissolved,  or,  rather,  gradually  swollen,  by  4  parts  of 
^•Ivent;  Central  Ann-ri'-an  scraps  require  3*5  parts,  Guaya- 
quil rubber  3  parts,  and  African  rubber  2'5  parts.  Tin- 
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rubber  so  prepared  is  then  mixed  with  the  ammonia  solution, 
and  tlte  mixture  well  sirred.    The  proportions  of  the  mixture 
depend  on  the  quality  of  the  product  to  be  made.     1 
example,  for  soles,  25  parta  of  solid  rubber,  67   parts  of 
ammonia,  and  67  parts  of  leatl  r  heels,  25  parts  of 

rubber,  80  parU  of  ammonia,  and  80  parts  of  leatl 
welta,  25  parts  of  rubber,  75  parts  of  ammonia,  and  90  parts 
of  leather.     After  kneading  until  the  mass  is  quite  homo- 
geneous, it  is  dried     I'iriii  •   •  is  subjected  to 
progressive  pressings,  the  intensity  of  which  varies  according 

;.«-  destined  application  (>f  the  product.     l<  r  sole  leather 

greatest  pressure  is  used — about  450  kilos,  per  sq.  cm. 
(about  2}  tons  per  s  or  pressing,  the  substance  is 

••d  or  lacquered,  or  treated  in  some  other  way  to 
>imilar  appearance  to  natural  lent 

Smith  and  Johnson,  of  Huntin^ton,  dissolve  the  waste 
leather  in  sulphuric  acid,  pyroligneous  acid  and  fusel  oil,  then 
add  melted  wax,  and  mix  the  whole  intima  h  paper 

pulp,  whi.-h  has  also  been  previously  impregnated  with  wax. 
mixture   is  tii* n  di i<  1,  ground,  steamed,  and  pressed  in 
the  desired  moulds.     Such  leather  U  said  to  be  waterproof, 
and  very  durable. 

The  leather  made  by  the  following  process,  published  in 
is  as  pliable  and  durable  as  ordinary 

leather  of  the  same  thickness,  may  be  used  for  the  same 
purposes,  and  is  equally  waterproof.  The  mixture  consists  of 
1  lt>.  of  indiarnbber  to  3}  Ib.  of  leather  waste  of  any  kind  in 

form  of  raspings.  In  order  to  mix  these  substances 
intimately,  the  rubber  is  dissolved  in  U'n/ine  or  carbon 

Iphide;  when  dissolved,  1  Ib.  of  ammonia  is  added  and 
the  mixture  well  stirred.  Th«-  ruhU-r  is  then  precipitated 
with  a  gri  .it*  color  leather  waste  is  next 

gradually  kneaded  into  this  pasty  mass.  When  the  mixture 
is  homogeneous,  the  stiff  paste  may  be  rolled  or  pressed  into 
sheets,  cords,  pipes,  rings  for  making  cold-water  pumps  tight, 
\  tlves.  The  product  is  better  than  vulcanised 
rubber  or  leather  alone. 

Leather  waste  may  also  be  used  in  tl,.-  manufacture  of 
artificial  inlaid  ivory,  which  is  said  to  be  obtained  from  the 
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bones  of  goats  and  sheep  and  pale  or  buckskin  leather.  The 
bones  are  treated  with  M«M<-hing  powder  for  ten  to  fourteen 
days,  then  washed  in  clean  water  and  dried.  When  this  is  done, 
the  bones  and  the  leather  waste  are  dissolved  together  in  a 

with  steam,  so  that  a  uniform  fluid  mass  is  obtained.  To 
10  Ib.  of  this  mass  £  Ib.  of  alum  is  added,  and  when  th 
well  mixed,  the  scum  which  has  risen  to  the  surface  is 
skimmed  oil',  until  the  mass  is  quite  clear  and  pure,  then 
whilst  still  lukewarm  the  necessary  colours  are  added,  the 
mixture  strained  through  a  clean  linen  cloth,  and  poured  into 
the  requisite  moulds.  When  sufficiently  cooled  the  cast  mass 
is  removed  from  the  moulds  and  laid  on  linen  stretched  over 

;ine.  upon  \vhirh  it  dries  in  the  air.  When  quite  dry  it 
is  soaked  in  a  cold  solution  of  alum  for  eight  to  ten  hours, 
until  it  has  attained  the  required  hardness ;  1  Ib.  of  alum  is 
used  to  2  Ib.  of  inlay  for  this  purpose.  When  taken  out  of 
the  alum  solution  the  inlay  is  washed  with  fresh  water,  and 
again  dried  on  the  frame  mentioned  before. 

11  1'.  I  >.  Lissagaray  has  obtained  a  patent  for  a  new  pro- 
cess for  manufacturing  an  assimilable  fertiliser  from  leather 
waste.  The  waste  is  immersed  for  about  five  minutes  in  water 
to  which  has  been  added  about  10  per  cent,  of  strong  sulphuric 
acid,  or  a  sulphate  such  as  alum  or  manganese  sulphate.  It 
is  then  dried  in  the  open  air,  and  finally  in  a  current  of  hot 
gases.  The  material  has  now  become  quite  friable;  it  is 
ground  in  a  suitable  mill  to  a  fine  flour,  which  is  readily 
accomplished. 

Leather    Waste  for  the    Manufacture    of   Glue. — In 

nl  to  the  application  of  waste  leather  in  making  ^lu«  .1 
IJi-pp  has  constructed  a  machine  for  disintegrating  the  leather. 
It  consists  of  a  cast-iron  box  3  metres  (9  ft.  10  in.)  long  and 
1  metre  wide  (3  ft.  3  in.),  with  rounded  angles.  The  box  is 
divided  by  a  sheet-iron  partition  5  mm.  thick  (\  in.)  into  two 
parts,  which  are  connected  at  the  round  sides  by  the  water 
which  circulates  through.  At  one  end  the  water  enters  under 
tip-  supply  pressure,  it  passes  through  one  division,  and  then 
back  through  the  other  to  the  outflow.  The  box  is  made  in 
two  pieces,  at  the  top  is  a  horizontal  shaft  with  a  roller 
studded  with  knives.  The  middle  of  the  shaft  i  ''••!"  nun. 
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:•..»  from  the  botlom,  the  roller  is  650  mm 
in  .ii.iiu. •••  t     thr  i.-  ii  1000  nun 

it   i>  pn.vidrd  with  strength  .ha.     Tin?  k: 

consist*  mi   nt  screwed  a  knife  proje* 

42  mm.  (1J  MM.  l«l<>w  i  a  loti^  kmr 

be  adjusted  at  greater  or  lets  heights,  according  to  the  treat- 
ment required  The  roller  is  driven  by  a  belt  at  a  speed  of  1 20 
revolutions  per  minute,  thus  the  water  and  the  leather  which 
is  being  washed  in  it  (insulate  through  the  roller,  where  the 
leather  is  cut  to  pieces.  A  charge  of  leather  is  200,  150,  or 
kilos.  <  8  cwt.,  or  21  cwt),  according  to  the  size 

and  speed  of  the  apparatus.     In  setting  the  machine  in  motion 

box  is  almost  filled  with  water,  for  which  purpose  it  is 
connected  with  a  pump  or  water  supply.  The  working  side, 
in  which  are  tin-  r<>llt  r  and  the  arrangements  beneath,  is 
somewhat  wider,  thus  the  leather  stands  at  a  rather  higher 
level  on  the  other  side,  in  consequence  of  which  it  approaches 
with  a  certain  velocity,  due  to  the  difference  in  level.  The 
tin  oat  consists  of  a  cast-iron  frame  with  a  wooden  lining,  upon 
win- 1 1  the  long  knives  are  fixed  and  screwed  This  throat  at 
its  upper  concave  part  occupies  almost  one-quarter  of  the 
cumfereuce  of  the  roller,  with  which  it  is  concentric,  it  falls 
away  at  both  sides  in  an  inclined  surface  of  iron  or  wood 
The  cooled  leather  is  well  divided  iu  this  simple  apparatus, 
which  requires  little  attention  ;  at  the  same  time  it  is  washed 
clean,  so  that  it  may  at  once  be  used  in  glue-making. 
The  apparatus  works  excellently,  since  the  leather  is  better 
purified  and  divided  by  the  constant  flow  of  clean  water  than 
I*)-  the  older  methods,  in  which  the  leather  was  first  huti<;  in 
ili--  wat« T  in  large  baskets  on  a  chain  and  then  was  ground 

r  again  drying.  This  apparatus  is  termed  a  hoi  lander, 
but  is  not  to  be  confused  with  the  hollanders  of  paper- 
works. 

Lea  i  eh  has  been  tanned  with  a  substance  insoluble 

in  water,  such  as  chamois  or  bark-tanned  leather,  is  not  at 
once  suitable  for  glue-making ;  it  requires  a  complicated 
treatment,  w  \vever,  is  always  profitable.  In  the  case 

of  bark- tanned  leather,  the  manufacturer  has  to  moke  sure 
that  all  the  tannic  acid  is  removed  from  the  animal 
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since  only  a  small  quantity  of  this  substance  is  sufficient  to 
ivnu.Nv   from   the   tissue  its  property  of  ili^-lvin^  in  \\. 
and  thus  of  producing  glue. 

In  the  first  place,  it  is  important  that  thr  leather  waste 
should  be  converted  into  the  finest  state  of  division,  for  which 
a  half-stufT  hollander,  such  as  is  used  in  pasteboard  and  paper- 
works, is  the  most  suitable  (F.  Dawidowsky,  Die  Lcim-  >///// 
Cklatinc-Fabrikation,  Vienna).  The  advantage  is  that  tin- 
leather  is  not  only  disintegrated  and  washed  in  a  manner 
which  renders  it  very  suitable  for  glue-making,  but  that  it 
can  also  be  used  in  the  manufacture  of  leather  book-covers, 
which  are  very  soft  and  of  good  appearance  when  made  from 
leather  stuff  mixed  with  rag  or  wood  pulp. 

When  the  leather  waste  has  been  so  prepared,  and,  in 
particular,  well  washed,  then  a  chemical  treatment  follows. 
Stenhouse  uses  a  boiler  at  two  atmospheres  pressure,  ami 
1 .".  per  cent,  of  lime  to  the  leather  mass  to  be  treated,  the 
lime  being  suspended  in  much  water.  Others  use,  to  extract 
the  tannin,  caustic  soda  of  1*025  specific  gravity,  with  which 
the  leather  paste  is  boiled  for  twelve  hours.  After  boiling, 
the  water  is  run  off,  the  paste  pressed,  and  again  boiled  with 
caustic  soda  of  the  same  strength.  The  soda  is  now  carefully 
washed  out,  which  is  done  in  the  hollander.  If  the  caustic 
soda  in  the  liquor  first  drawn  off  is  neutralised,  the  solution 
can  be  used  for  tanning  or  as  tannic  acid  for  other  purposes. 

The  following  is  another  process: — 1*5  Ib.  of  oxalic 
acid  is  dissolved  in  12  litres  (21  pints)  of  water,  the  boiling 
solution  poured  over  50  kilos.  (1  cwt.)  of  leather  waste,  and 
the  mixture  kept  in  the  water-bath  at  a  temperature  of 
80-1 00°  C.  The  leather  should  then  dissolve;  when  this 
is  the  case,  15  litres  (26  pints)  of  water  are  gradually  added 
until  a  uniform  mass  results.  The  paste  obtained  by  slaking 
5  Ib.  of  quicklime  is  then  added,  and  the  whole  well  mixed, 
when  the  mass  becomes  friable  and  powdery.  It  is  now 
rubbed  through  a  wire  sieve,  and  the  still  moist  mass  exposed 
to  the  air.  After  three  to  four  weeks  the  tannic  acid  is 
destroyed,  and  the  mass  becomes  lighter.  The  lime  is  removed 
by  means  of  water  and  hydrochloric  acid.  If  all  the  tannic 
acid  should  not  be  destroyed  by  the  exposure  to  air,  in  boiling 
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i in-  crude  glue,  0*5  kil-.  <  1  1  Ib.)  of  ammonia  and  0*5  kilo. 
of  ground  pyrolusite  may  be  added  to  50  kilos.  (1  ih.- 

leaili         l  i  ..u.-i.i   turning  over  and  gentle  heat  during  the 
exposure  to  air  batten  tbo  process  of  decomposing  the  Ui 

The  fatty  i"  staffed  >  waste  of  the  tanner  and  currier 
is  utilised,  according  rgmann  (Newte  Brji*dw*g**  **d 

•hrumjtn,  1894),  by  th«-  Ml,,wing  process: — One  end  of 
an  ordinary  barrel,  best  of  hardwood,  is  removed,  the  barrel 
placed  with  the  open  end  upwards,  and  a  perforated  false 

torn  inserted  at  a  height  of  15  cm.  (6  in.)  above  the 
bottom.  A  steam-pipe  of  13-20  mm.  bore  (0'5-0'S 
according  to  the  sire  of  the  barrel,  passes  down  in  th«-  Uirr>  1 
to  the  perforated  bottom ;  a  valve  for  regulating  the  supply 
of  steam  is  placed  above  the  barrel.  The  waste  to  be  extracted 
is  filled  into  the  barrel  to  onc-thinl  its  height;  the  valve  on 
team-pipe  is  opened  and  steam  sent  in,  until  the  leat 

i  red  two  or  three  times  during  the  fifteen  minutes' 
passage  of  the  steam,  is  heated,  which  may  be  recognised  by 
its  dark  brown  colour.  During  the  boiling,  the  fatty  in. 
contained  in  the  leather  becomes  free,  and  appears  on  the 
surface  of  the  separate  pieces,  whilst  the  condensed  water 
collects  between  the  two  bottoms,  whence  it  may  be  run  off 
as  necessary  by  an  outflow  tap. 

.«•  leather  is  at  once  shovelled  out 
of  the   barrel  ami    put    in  layers  of  3-4  cm.  (1*2-1-6 

press  cloths  of  equal  size.     The  press  cloths  containing 

the  leather  are  now  laid  in  piles  in  a  vertical  spindle  press 

plates  of  which  have  been  warmed,  in  such  if  manner  that  upon 

each  layer  of  waste  comes  a  metal  plate,  and  that  there  may  be 

ten  or  more  such  layers,  according  to  the  press,  above  one 

anoti          As  the  press-plate  attached  to  the  spindle  descends, 

is  pressed  out  <»f  the  leather* waste;  it  flows  away 

until  it  becomes  thick  by  cooling,  which  may  be  prevented  by 

arranging  in.  lot  torn  plate  of  the  press  a  double  bottom 

permanently  heated  by  steam.     As  soon  as  the  fat  ceases  to 

flow  away,  the  spindle  is  screwed  back,  the  cakes  removed 

the  press,  the  cloths  removed,  and  the  naked  cakes  set 

fat  obtained  by  pressing,  which  is  absolutely 
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pure,  and  has  not  in  any  way  suffered  by  the  action  of 
meals,  may  at  once  again  be  used  for  stuffing  hides  and 
skins.  As  a  matter  of  fact,  it  is  better  than  the  fresh  fat 
prepared  from  tallow,  dcgras,  and  cod  oil,  since  any  resinous 
constituents  or  other  injurious  substances  have  been  removed 
by  the  above  process.  The  dried  press-cakes  are  then  ground, 
producing  an  excellent  fertiliser,  which  can  be  used  wit  hum 
any  other  addition,  and  finds  a  ready  sale  in  the  market. 

I;,  .lukrl.  of  lU-rlin.  has  patented  a  machine  for  producing 
so-called  artificial  leather.  In  Fig.  9,  A  and  B  are  two 
smooth  drums ;  C,  D,  and  E,  three  smooth  massive  rollers. 
The  bearings  of  the  drum  B,  and  of  the  rollers  C,  D,  and  E,  can 
be  fixed  by  screws  in  any  position.  A  and  Bt  also  C  and  Dt 
rotate  in  their  bearings,  whilst  E  is  fixed.  The  pattern  is 
stretched  round  A,  B,  C,  E,  and  the  ends  stitched  togeth*  r. 
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Fio.  9. 

The  machine  is  driven  from  the  drum  A,  which  moves  both 
the  pattern  and  the  system  of  rollers. 

G  is  a  roller,  upon  which  is  wound  the  backing;  its 
spindle  rests  at  one  side  in  an  open  bearing,  and  at  the  other 
in  a  hole,  so  that  it  can  readily  be  changed.  A  brake  acting 
on  the  projecting  spindle  keeps  the  fabric  stretched,  and 
ensures  a  regular  feed.  L  is  a  sheet-iron  pan  with  double 
walls,  kept  full  of  hot  water  in  order  to  keep  the  mass  in  the 
pan  hot ;  its  width  is  equal  to  that  of  the  machine.  The  mass 
flows  out  of  the  pan  L  on  to  the  pattern,  where  it  is  distributed 
by  a  movable  guide  towards  the  sides,  and  is  then  spread  on 
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in  the  desired  thickness  by  means  of  the  rollers  / 
rather,  by  passing  between  Dt  which  is  covered  by  the  backing, 
and  the  pattern ;  at  the  same  time  the  mass  receives  the 
design  from  the  pattern.  The  mass  cools  on  its  way  to  the 
drum  .1  »hen  it  is  finished;  it  is  then  wound  on  the  roller 
.V.  wi  urned  by  a  handle,  0. 

In  order  to  obtain  the  negn  ]«ttern,  of  a  material 

such  as  leather,  damask,  etc.,  the  original  is  drawn  round  the 
system  A,  J>  •.  the  same  manner  as  the  pattern  in  the 

manufat  t  t  retched  by  means  of  the  screw  F. 

original  is  th.-n  li-htly  coated  with  .-il.  so  that  the  mats 
may  subsequently  easily  be  removed.  In  the  pan  L  is  the 
mixture  f<>i  the  pattern,  consisting  of  glue, glycerine,  and  pyro- 

••ou8  acid.  The  mass  is  applied  in  the  same  manner  as 
described  above  The  surface  is  then  hardened  by  treatment 
witli  acetate  of  iron,  and  \  dried 

The  mixture  for  the  manufacture  dcscnlied  above  consists 
of  glue,  colour,  glycerine,  linseed  oil,  soap,  gallotannic  acid, 
and  i •hmmie  acid. 


CHAPTER    XXVII 

<.LUE-MAKI.l;>-    WASTE 

Utilisation  of  the  Fat  obtained  in  Glue -Making  to 
obtain  a  Solid  Lubricant. — The  raw  material  from  which 
glue  is  made  is  generally  waste  matter,  such  as  the  waste  of 
slaughter-houses  and  tanneries,  old  shoes,  rabbit  and  hare-skins 
from  which  the  hatmakers  have  stripped  the  fur,  also  cat 
and  dog-skins,  ox  feet,  calves'  and  sheep's  feet,  sinews  and 
entrails.  These  substances  receive  a  preliminary  treatment 
with  lime,  in  order  to  remove  particles  of  blood  and 
flesh,  which  would  hasten  decomposition  and  give  the  glue 
a  dark  colour,  and  also  in  order  to  saponify  the  fat.  For  this 
purpose  the  substances  are  treated  in  large  pits  or  tanks  with 
thin  milk  of  lime  for  fifteen  to  thirty  days,  during  which  time 
the  lime  is  often  renewed.  When  this  has  been  done,  the 
adherent  lime  is  removed  from  the  animal  substances,  which 
are  worked  up  for  glue. 

This  residue,  which,  in  addition  to  lime,  contains  the  fatty 
parts  of  the  substances  treated,  saponified  by  lime,  is  known 
as  "  glue  fat."  The  cheap  lime  soaps,  which  can  be  bought 
under  this  name,  may  with  advantage  be  used  in  preparing 
machinery  greases.  The  process  is  as  follows : — The  lime 
soaps  are  placed  in  a  pan,  which  they  half  fill,  and  then 
heated  over  a  gentle  fire  until  they  melt.  The  fire  is  then 
gradually  increased  and  the  boiling  continued  until  the  mass 
has  been  so  far  boiled  down  that  a  test,  brought  on  to  a  sheet 
of  glass,  can  be  drawn  out  into  long  threads  on  touching  with 
the  finger.  In  order  to  hit  the  right  point,  tests  must 
frequently  be  taken  during  the  boiling,  since,  if  the  mass 
were  to  thicken  too  far,  it  could  not  be  used,  and  would  be 
wasted.  Thick  mineral  oil  is  now  added  gradually  in  small 
portions,  and  with  continual  stirring,  until  the  desired  con- 
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8wt*Mi.-y .  win, -h  is  tested  by  taking  oat  portions  on  to  a  glass 
plate,  is  reached.  The  mass  is  then  run  into  a  tub  and 
stinvd  until  nearly  cold. 

nee  glue  fat  contains  so  many  im purities— dirt,  bain, 
—it  must  previously  be  cleaned.  it  best  combined 

with  the  inciting  process — the  dirt  swimming  on  the  top 
being  skimmed  off,  and  the  deposit  which  collects  at 
bottom  removed. 


CHAPTER    XXVIII 

ILLUMINATING     GAS     FROM     WASTE,    AND     Till 
BY-PRODUCTS    OF    THE     MANUFACTUL!      OF 
COAL-GAS 

Utilisation  of  Waste  Products  in  making  Illumin- 
ating Gas.  Gas  from  Suint  (IHnylrr's  Journ.  !(»."•,  pp. 
216,  517). — Of  the  waste  products  containing  fat- 
bones,  oil-cake,  soap  waters — the  latter  especially,  produced 
in  washing  the  grease  out  of  wool  and  the  gum  from  silk, 
may  be  used  with  advantage  for  the  production  of  an  illum- 
inating gas.  It  contains  unaltered  fat,  oleates  and  stearates 
of  soda  and  lime,  and  also  organic  matters  from  the  wool  and 
silk.  The  fatty  acids  are  separated  from  the  suds  either  l>y 
inorganic  acids,  or  they  are  combined  with  lime  and  tin- 
product  subjected  to  distillation,  (a)  Distillation  <>f  ///< 
separated  fatty  acids. — According  to  Knapp,  at  Rheims  300 
cwt.  of  wool-washing  suds  are  mixed  with  2  per  cent,  of 
sulphuric  acid  or  4  per  cent,  of  hydrochloric  acid  and 
equal  quantities  of  water,  and  allowed  to  stand  for  twelve  to 
eighteen  hours,  when  the  impure  greyish  mass  of  fat  which 
has  risen  to  the  surface  is  mechanically  cleaned,  melted  in  a 
copper  pan,  and  whilst  fluid,  treated  again  with  2  per  cent, 
of  sulphuric  acid.  The  clear  oil  obtained  is  used  for  soap- 
making,  and  the  black,  solid,  fatty  residue  employed  for 
producing  gas.  The  tar  which  separates  in  the  distillation 
is  always  again  used  to  dissolve  the  solid  residue.  (I)  Dis- 
tillation of  the  separated  lime  soaps. — At  the  spinning-mills 
in  Muhlhausen  and  Augsburg,  according  to  Altgelt,  the  water 
containing  the  sweat  of  the  wool  and  the  used  soap,  is  allowed 
to  stand  with  milk  of  lime  for  twelve  hours,  the  clear  liquid 
drawn  off,  the  deposit  sieved  through  coarse  linen  cloths,  and 
the  mass  which  passes  through  allowed  to  stand  for  six  to 
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•»  a  cellar  until  it  fonnt  a  pasty  uuui,  which  U 

rut  up  with  a  spade  into  rectangular  lumps  of  the  sixc 

of  half  •  -•  lumps  are  dried  for  several  weeks  on 

frames,  and  the  dried  mass,  which  U  termed  *  ted 

to  ill-::.  ,'os  is  obtained  which  it   i»  nm  usual  to 

:y,  aii-1  which  has  three  times  the  illuminating  pow. 
coal  gas.     The  soap  liquors  in  which  silk   has  been  boiled. 
according  to  Jeannenoy,  are  heated  with  slaked  lime  to  70- 
75*  C.,  allowed  to  clarify  during  two  to  three  days,  the  clear 
liquor  decanted  oft,  the  deposit  filtered,  spread  out  i 

air,    an<l    th« -n    u-.-.i    fur   gas-making.      One   hectolitre* 

gals.)  of  the  soap  hc^mr  requires  0  kil«.    i  I  68- 

>  of  «iuk-kliiue,  ami  givi-s   1200-1600  litres  (42-56 

cub.  ft.)  of  gas.     The  gas  is  not   puritied  or  washed,  but  is 

taken  direct  from  th<>  retort*  to  the  gasometer. 

Illuminating    Oas    from    Wool    Waste  —  Liebou,  of 

'>•   Journ.,    184,   p.    380),  employs    wool 

waste  from  spinning  mills  either  alone  or,  belter,  mixed  with 

coal  to  produce  illuminating  gas.     A  layer  of  coal  52  mm. 

deep  layer  of  wool  waste  157  mm.  (6*3 

deep, and  finally  a  little  more  coal,  are  brought  int..  the  scoop 

used  for  filling  the  retorts,  and  the  contents  ^uickly  emptied 

h  is  at  a  low  red  heat.     With  a  retort  of 

kilos,  (67  Ib.)  capacity  the  distillation  is  finished  in  one  and 

a  half  to  two  hours.     Fifty  kilos,  (1  cwt)  of  waste  produce 

>3  cub.   metres  (800  cub.  ft)   of   gas,  whilst  the  coal 

also  gives   about    17    cub.    metres  (630   cub.    ft)   of  gas 

per  50  kilos,  (1  cwt).     The  carbonic  acid  is  to  be  removed 

It  is  advisable  to  use  the  wool  waste  mixed 

i  coal  ra  ii  alone,  since  a  saleable  coke  is  produced, 

hen  per  clay  retorts  can  be  used,  and  the  purification  is 

also  less  expensive. 

Illuminating  Oas  from  Beet  Molasses,  Wine  Lees,  and 

Grape    Marc   »  Proa    !  "0    kilos. 

wt)  of  dried,  or   1 1 1    kilos.  rJ.'.O  Ib.)  of  crude  molasses, 

r  has  obtained  61*8  cub.  metres  (230  cub.  ft)  of   un- 

puriti.'.i  illuminating  gas.     The  residues  from  the  maceration 

of  dried  beet,  after  pressing  and  drying  08 

metres  ib.   ft)   of  gas   per    100    kilo* 
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wt.).  The  gas  contains  23-24  per  cent,  of  carbonic  arid. 
Three  kilos.  (6J  Ib.)  of  10  per  cent.  ;mnu<>nia  liquor  or  li! 
kilos.  (2*6  Ib.)  of  sulphate  of  ammonia  are  also  produced 

The  grape  marc,  which  has  already  been  used  for  pro- 
ducing tartaric  acid  and  marc  brandy,  may  further  be  used 
with  profit  for  gas-making  (Die  Verwertlnimj  </.  /•  II 
stands,  A.  dal  Piaz,  Vienna).  No  other  appliances  are 
necessary  for  producing  gas  from  the  grape  marc  than  those 
used  for  coal-  or  wood-gas.  Grape  marc  may  therefore  be 
treated  in  any  well-arranged  coal-gas  works.  The  by- 
products obtained  by  condensation  from  the  gas  produced 
by  grape  marc  are  essentially  the  same  as  those  obtained 
from  wood-gas,  viz.  acetic  acid,  ammonia  solution,  and  a 
mixture  of  hydrocarbons  similar  to  wood-tar,  which  may 
again  very  well  be  utilised  for  the  preparation  of  creosote, 
photogene,  and  paraffin.  It  is  absolutely  necessary  that  ili< 
marc  used  for  producing  gas  should  be  free  from  alcohol,  i.e. 
only  marc  can  be  used  from  which  brandy  has  been  prepared 
or  from  which  the  alcohol  has  evaporated  by  long  lying  in 
the  air;  it  must  also  be  air-dried,  and  should  not  be  mouldy. 
The  marc,  as  it  comes  from  the  brandy  distillery,  is  pressed  in 
order  to  remove  the  greater  part  of  the  liquid.  It  is  then 
dried,  for  which  purpose  it  is  pressed  into  moulds,  which 
may  be  either  rectangular  boxes,  open  at  top  and  bottom, 
or  circular  rings ;  rectangular  bricks  or  round  cakes  are  thus 
produced  in  the  same  manner  as  the  bricks  of  tan-bark. 
The  bricks  or  cakes  are  quickly  dried  in  the  open  air  on 
hurdles  or  frames.  Drying  the  marc  by  the  aid  of  artificial 
heat  is  not  advisable,  since  if  the  drying  be  carried  only  a 
little  too  far,  not  only  is  much  less  gas  obtained,  but  also  gas 
of  lower  illuminating  power.  The  dried  bricks  may  be  kept 
for  years  before  use,  if  they  are  piled  above  one  another  in 
open  layers  so  that  the  air  can  always  pass  between  them. 
The  retorts  are  charged  in  the  same  manner  as  with 
coal  At  each  charging  20  50  kilos.  (42-112  Ib.)  of  the 
marc  bricks  may  be  introduced,  according  to  the  sixe  of  the 
retorts,  so  that  five  or  six-tenths  of  the  internal  volume  is 
occupied.  The  quantity  of  marc  cakes  required  for  one  charge 
is  distributed  in  a  charging  scoop,  of  the  same  length  as  the 
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retort  and  of  semi -circular  section.     The  aooopit  then  «ju: 

ih.-  n-ii.rt  ami  turned  over,  M  that  itt  contents 
are  emptied  on  the  l>  I'be  empty  aooop  is  rapidly 

withdrawn  and  the  retort  li.i,  the  edge  of  which  U  well 
smeared  lay  paate,  screwed  on.  When  the  retort  is 

dosed,  a  violent  distilhr  u  of  gas  take  place 

as  soon  as  the  retort  is  su:  y  heated.     As  in  making 

wood-gas,  a  charge  of  grape  marc  is  completely  gasified  in 
two  hours  at  the  most,  whilst  coal  requires  five  to  seven 
hours  before  it  ia  entirely  exhausted.  The  treatment  of  the 
grape  marc  has  thus  the  advantage  over  that  of  coal  that  a 
large  q  of  gas  can  be  rapidly  made  without  large 

laces  and  gasometers  being  necessary.     The  gas  is  also 

of  greater  illuminating  j-w.-r    than  ordinary  coal  gas,  hut 

particular  care  must  be  taken  that  the  grape  marc  used  is 

M,  and  <{iiite  free  from  alcohol  and  mould.     If 

th--    mi  in   gasifying   grape  marc  is  to  obtain  good 

.  then  no  higlu  r  temperature  should  be  used 

in   tin-  distillation  than  is  iv.jiiired  to  maintain  the  retorts  at 

a  dark  red  heat.     Thus  it  is  advisable  to  use  for  heat 

retorts  or  gas  furnaces,  in  place  of  the  usual  coke,  a 

less  heating  power,  such  as  turf,  lignite,  or  wood,  especially 

ii  coke  is  the  more  valuable.  When  grape  marc  is 
gasified  \vnh  the  retorts  at  a  dark  red  heat,  a  coaly  residue 
of  a  dull,  deep  bluish-black  colour  is  obtained,  which  pro- 
duces Frankfort  black  of  a  very  fine  shade.  If,  on  the 
contrary,  the  retorts  are  almost  at  a  white  heat,  the  residue 
is  dark  grey  and  shining  like  graphite,  to  which  when 
ground  it  is  quite  similar ;  it  may  be  used  ground  in  linseed 
oil  as  "  furnace  black,"  a  greyish-black  paint  of  good  covering 

vr  the  distillation  has  continued  one  to  two  hours, 
according  to  the  size  of  the  retorts,  the  evolution  of  gas 
slackens,  the  gav  liarge  may  then  be  regarded 

as  finished  and  the  hot  residue  at  once  withdrawn  from  the 
retort.  When  th.-  n  t<>n  lid  is  opened,  thegaaes  issuing  from 
the  retort  are  lighted, as  in  making  coal  gas,  in  order  to  avoid 
m  ezplotioji  The  withdrawal  -  harge  ni 

..uly  to  ih.  changing,  be  as  rapid  as  possible,  so  that  the 
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residue  may  not   he   partially   burnt.  when    it  would  he  < 
laminated  by  a  fine  white  ash. 

s  therefore  necessary  to  use  a  broad  rake  in  emptying 
the  retorts,  to  rake  the  contents  into  a  sheet-iron  1  <>\  with  a 
well- fitting  lid,  placed  below,  and  at  once  to  close  the  box 
with  the  lid  in  order  to  exclude  the  air.  It  is,  hnwc 
better  and  simpler  partially  to  fill  the  box  with  water,  so  that 
the  glowing  contents  of  the  retort  are  quenched  immediately 
they  are  drawn. 

In  making  gas  from  grape  marc  no  other  condensing 
apparatus  is  required  than  with  coal-  or  wood -gas;  as  with 
the  latter,  dry  lime  is  used  for  purifying.  The  gas  linn- 
obtained  in  the  purification,  and  also  the  other  by-products 
of  the  condensation,  may  be  utilised  in  the  same  manner 
as  those  obtained  from  wood -gas  or  coal-gas.  Experiments 
made  at  the  Griinstadt  gasworks  have  shown  that  whni 
the  retorts  are  almost  white  hot,  from  a  50  kilo.  (1  cwt.) 
charge  of  completely  air-dried  grape  marc  about  17*5  cub. 
metres  (648  cub.  ft.)  of  gas  are  obtained  of  a  considerably 
higher  illuminating  power  than  ordinary  coal-gas.  At  a  dark- 
red  heat  the  yield  of  gas  is  smaller — from  a  50  kilo,  charge 
about  15*6  cub.  metres  (577  cub.  ft.)  of  gas  of  the  s 
illuminating  power  as  ordinary  coal-gas. 

The  grape  seeds,  separated  from  the  marc  and  dried,  in 
consequence  of  the  oil  they  contain,  give  almost  twice  as 
much  gas  as  the  marc,  and  a  gas  far  surpassing  gas  from 
marc  in  illuminating  power.  The  carbonaceous  residue 
obtained  in  gasifying  the  seeds  also  gives  Frankfort  black. 
In  gasifying  grape  marc  the  residue,  i.e.  the  Frankfort  black, 
amounts  to  one-quarter  of  the  weight  of  the  dried  marc :  it 
is  possible  to  reckon  with  certainty  on  obtaining  20-25  per 
cent,  of  grey  or  black  pigment. 

Illuminating  Gas  from  Fusel  Oil  (Zeits.  d.  Vcr.  f. 
Rtibcmin/. ,  r-Imlu strie). — The  fusel  oil  from  potato  spirit  is 
generally  preferred  in  the  manufacture  of  perfumes  to  fusel 
oil  from  beet  or  molasses  distilleries,  since  it  contains  more 
amyl  alcohol.  H.  Briem  recommends  that  this  by-product  of 
the  molasses  distillery,  which  has  little  commercial  value, 
should  be  used  for  preparing  illuminating  gas.  The  iron  pipe 
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required  for  decomposing  1  •  -il  hat  a  diameter  of  al 

10  cm.  (4   in.)  :  nig  100-200  burners  ;  it  is  Uid  in 

fireplaces  of  th.-  furnaces  used  for  evaporating  the  wash 

Illuminating  Oaj  from  Sewage  Deposit*  and  Excre- 
ment. .ru.-nt-    with    i  )ii«  object  date  back 

1S-J7,    Nvh,-n     l:.-im:imi.    ..f  made    illuminating 

gas  from  fooea,  Tbe  price  of  the  new  gas  was,  however, 
liau  that  of  coal  gat,  and  thua  this  method  of  uiilis- 
ing  excrement  had  to  be  abandoned.  <  >f  the  more  modern 
process,  two  in  particular  are  worthy  of  notice:  the  first, 
for  the  pro.  nig  gas  and  hydrogen  from 

sewage  deposits,  is  due  to   R.   G.   Hit-key  ;   the  second,  of 
illuminating  gas  from  excrement,  to  Sindermann,  of  Itrealau. 

I  i  <  key  has  published  a  description  of  his  process  (Ihnglert 

•ii.,  195,  p.  378),  according  to  one  modification  of  wi 
hy.  ir-  ..:.•!«  i<>r  illuminating  purposes,  is  obtained  by  passing 
superheated  steam  over  sewage  deposit,  heated  in  a  retort 
Another  modification  consists  in  producing  s  gas  for  lighting 
and  heating  from  sewage  deposits.  Mickey,  intended  to  make 
excrement  of  all  kinds  innocuous  in  this  manner,  by  carbon  is- 

it  in  •  losed  retorts,  and  using  the  residue  in  the  retorts 
for  removing  the  smell  of  fresh  matter  before  its  introduction 
into  the  apparatus,  and  also,  together  with  the  distilled 
products,  as  manure;  the  gas  was  to  be  used  either 
lighting  or  heating,  or  for  both  ]>ur|>oses  together.  Tbe 
process  differs  somewhat  according  to  the  result  desired. 

the  transport  of  the  sewage  deposit   to    the   gasworks, 
buckets  of  circular  or  elliptical  section  are  used  ;  they  narrow 

he  top  to  a  neck  from  three  to  four  inches  wi  h  is 

filled  with  the  ignited  excrement,  and  may  also  be  closed  by  a 
water-lute,  to  prevent  the  escape  of  smell.  The  fluid  con- 
stituents are  partially  removed  from  the  matter  before  it  is 
brought  into  the  retorts,  and  are  also  made  odourless  by  means 
of  the  ignited  residue.  For  this  purpose  the  mixture  is  brought 
into  a  cylinder  with  a  perforated  bottom,  covered  by  a  layer  of 
ignited  residue.  When  full,  a  tight-tilting  plate  is  laid  on  at 
the  top,  and  then,  by  a  screw  mechanism,  a  gentle  pressure  is 
applied,  which  expresses  a  large  part  of  the  liquid  in  a  com- 
pletely innocuous  condition. 
10 
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The  retorts  in  \\hirh  the  pressed  matter  is  heated  are 
either  of  clay  or  wmught-inm  ;  they  are  best  Q  -  shaped,  and 
have  at  each  end  an  opening,  closed  during  use  by  a  tight- 
tiuini:  li.l.  smeared  with  clay;  the  retorts  are  laid  at  an 

<  "t  1  ."•  20*.  It  the  gas  is  only  to  be  used  for  heating, 
the  gases  and  vapours  are  allowed  to  rise  through  pipes,  and 
then  through  a  water-tank  divided  into  several  compartments  ; 
in  this  manner  they  are  completely  washed,  and  the  ammonia 
salts  mostly  separated.  The  gas  then  goes  through  a  con- 
denser, and  thence  into  a  small  gasometer,  from  which  it  passes 
through  a  pipe,  furnished  with  a  regulating  valve  and  ending  in 
a  head  provided  with  slits,  to  the  furnace,  where  it  is  burnt 
with  the  addition  of  partially  carbonised  excrement.  If  the 
gas  is  to  be  used  for  lighting,  it  must  be  more  can  fully  puri- 
fied. It  leaves  the  retort,  as  does  coal  gas,  to  enter  the  main 
pipe,  which  must  be  of  relatively  large  size ;  it  goes  thence  to 
the  condensers,  in  which  the  ammonium  and  other  'salts  are 
removed  by  repeated  passages  through  water.  It  then  goes 
through  a  scrubber — a  cylinder  filled  with  bricks,  stones, 
charcoal,  or  large  lumps  of  the  retort  residue, —  and  finally 
through  a  dry  purifier,  which  contains  alternate  layers  of  lime 
and  retort  residue,  spread  on  frames  one  above  another,  and 
which  it  leaves  for  the  gasometer. 

If  the  gas  produced  in  the  retorts  is  to  be  used  for  heat- 
ing, and,  at  the  same  time,  hydrogen  gas  is  to  be  made  for 
lighting  purposes,  the  gas  which  is  first  evolved  is  conducted 
away,  as  in  the  first  case ;  as  soon  as  the  evolution  of  gas  has 
ceased,  the  connection  with  the  pipes  leading  to  the  condenser 
is  cut  off  by  a  tap,  and  then  superheated  steam,  from  a 
small  boiler  built  in  the  furnace,  and  which  may  be  fed  with 
the  liquid  expressed  from  the  excrement,  is  passed  through  a 
perforated  pipe  over  the  red-hot  residue  in  the  retort.  Pure 
hydrogen  and  carbonic  acid  are  formed  almost  entirely ;  the 
latter  is  removed  in  a  dry  lime  purifier,  whilst  the  hydrogen 
is  burnt  in  an  Argand  burner,  provided  with  platinum  gau/« . 

The  gas  produced  from  human  excrement  burns  with  a 
very  bright  flame.  The  residue  remaining  in  the  retorts  is 
a  black  powder,  quite  odourless,  which  is  very  suitable  for 
removing  the  odour  from  solid  and  liquid  sewage  matters,  and, 
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like  the  deposit    in   tin?  condenser.   produces  an  excel 

Illlili  I  :       >    tin*    h'jui.l    condftUkM    in    the    maiti    pijM 

evaporation  \vn  arid  in  p*n*  on  the  lop  of  the 

furnace,  sal-nmmoniar  is  ohtuincd  in  largo  qti 

\   very  favuum  »ti  Sindermann's  proceaa  waa 

given  11  •!,.-   Hreslau  Common  had 

appointed  a  special  commiaaion  to  examine  it.  The  fasces  are 
i.i.-u  J.t  in  Miiull  .[  -with  the  apparatus  then  used, 

2-3  kilos.  (4  J-  6  J  lb.)—  every  fifteen  to  twenty  minutes  into 
a  heated  retort.  100  kilos.  (2  cwt)  of  fa-oca  require  50  kilos. 
(1  cwt.)  of  coal,  ami  produce  7*8-9  cub.  metres  (290-333 

•  of  gas,  and  with  tho  uddr  4  ll..»  of 

tun  .til.  metres  (888  cul».  it  i  of  gas.     In  addit 

tlu-re  are  said  to  be  obtained—  ilos.  (15  II.  »  «-t  coke, 

h  may  be  used  as  manure:  :'.">:•  kiln*.  ,  7  •;,  ;•   ,  ,,f  ur; 
1  os.  of  fa  i  is  used  for  protecting  the  collecting 

barrels  ;  and  large  quantities  of  ammonia  liquor. 

The  process  just  described  can  hardly  exist  in  actual 

pra«  nl  examination  in   l>i*gltr^ 

i.   -17,  ]..   4li."»,  it   is  I'liiir-  '.  -  led.     Therefore  it  is 

ntinntd   that,  according  to  liintl.  fii-ces  contain  an 

average  of  92*5  per  cent,  of  water  and   1  •;  j»er  cent  of  ash. 

Thu>,  in  *»rilrr  to  obtain  5*9  kilos,  of  organic  matter,  from 

which  gas  can  be  made,  92*5  kilos,  of  water  have  to  be 

evaporated,  which  again   must   be  condensed  in  a  gig:. 

cooling  apparatus.     Whilst  a  coal-gas  works  consumes  barely 

half  the  coke  it  produces  from   the  coal,  in  treating  faecal 

ter  large  quantities  of  fuel  must  be  purchased.     The  pro- 

of  larger  quantities  of  gas  by  an  addition  of  iron 

turnings    cm,  at  least   in   substance,  only  result   fnxn    thr 

decomposition  of  water  l>y  heated  iron.     Now 


168      72  s 


efore  168  kilos,  of  iron  give  8  kilos,  or  89*5  cub.  metres 
of  hydrogen  ;  thus  1  kilo,  of  iron,  even  when  it  is  completely 

-formed  into  FesO4.  can  only  give  0*5  cub.  metre, 
Sindrnu.  inn's  statement,  that  an  addition  of  1  per  cent,  of 
iron  turnings  can  increase  the  yield  from  8  to  24  cub. 
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must  therefore  rest  on  error.  The  gas  liquor  will,  as  a  rule, 
barely  contain  0*5  per  cent,  of  nmmmiia,  and  is  then-t  i>  tar 
more  difficult  to  utilise  than  that  from  coal.  Also,  the  tar 
and  the  fat  apparently  obtained  seem  to  have  a  low  value, 
tfl  t<Midin«j  «•!'  the  apparatus  rc.juiivs  relatively 
much  labour,  the  process  cannot  be  profitable 

Treatment  of  the  Used  Laming's  Mixture  of  the 
Gasworks. — For  many  years  the  chemical  works  of  Kun- 
hrim,  IVrlin,  have  worked  up  the  Laming's  mixture  from  gas- 
works (F.  Beilstein,  Die  chemischt  Grossinduxlric ;  / 
/  -•/»..  :Ml,p.  76).  The  mixture  of  ferric  oxide  and  linn-, 
which  are  the  essential  constituents,  soon  absorbs  a  1 
quantity  of  ammonia,  sulphur,  and  cyanogen  compounds.  I'.y 
washing  with  water  the  ammonia  salts  are  extracted  and 
isolated.  The  residue,  when  decomposed  with  lime,  give  a 
soluble  double  cyanide,  from  which  yellow  prussiate  of  potash 
may  be  obtained  by  precipitation  with  potassium  sulphate. 
The  insoluble  portion,  when  roasted,  gives  up  the  whole  of  its 
sulphur,  which  is  utilised  in  vitriol  chambers  ;  there  remain  < 
ferric  oxide  in  a  condition  very  suitable  for  the  purification  of 
gas.  In  addition,  ammonium  sulphide,  and,  by  direct  treat- 
ment with  hydrochloric  acid,  Prussian  blue,  may  be  prepared. 

Recovery  of  Sulphur  from  Laming's  Mixture. — The 
sulphur  deposited  in  the  mixture  may  either  be  extracted 
with  carbon  bisulphide,  or  may  be  industrially  utilised  by 
burning  the  mixture  in  the  sulphur  burners  to  sulphur 
dioxide,  when  1  ton  produces  1|  ton  of  sulphuric  acid 
"/•/»..  196,  p.  372).  G.  Pelouze  recommends  to 
utilise  the  solubility  of  sulphur  in  coal-tar  oils  for  its  extraction 
from  Laming's  mixture  (Dimj^r'^  .A, //,„.,  IMI),  p.  372). 

Ammonia  from  Gas -Liquor. — According  to  a  patent  of 
Braby  and  Baggs,  ammonia  is  obtained  from  gas-liquor  l.y 
adding   caustic  lime,  heating   in  a  boiler   to  a   temperatim 
between  40°  and  100°  C.,  and  then  forcing  air  through  a  pip< 
reaching  to  the  bottom  of  the  boiler,  the  air  being  further 
distributed    by    a    perforated    bottom.       The    air,    carrying 
ammonia  and  a  little  steam,  leaves  the  upper  part  of    the 
boiler  and  passes  into  a  receiver   filled  with  water,  hydro- 
chloric or  sulphuric  acid.     At  Deptford,  where  this  process 
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waa  employed,  the  air,  laden  with  ammonia,  lint  goes  through 

:ntf   milk   f>f   liimr   kfpt    in  conaunt 
mot:  and  then  through  a  cooled  coil  to  the 

receiver,  win.  -h  consists  of  three  veaaela.  Two  of  theae  veaaela 
are  one-thin!  tilled  with  oold  water,  the  laat  ia  heal  filled  with 
a  strong  solution  of  I  hi< h  ia  converted  into  a 

noli.  ul-aiuiii<>inar    wilh   pr«.  .•   oxide, 

<  an  be  used  aa  a  painter 'a  col 

Utilisation  of  the  Ferric  Oxide  used    for  the  Puri- 
fication   of   Goal  •  Gaa.     Various  methods  have  bean  pro- 
posed.    According  to  an  l-.n-li-h  patent  • 
spent  pt  mass,  after  extra  th  water  and  alkali, 

mated  with  hydrochloric  acid  in  separate  part  of 

sulphur,  and  is  then  convert. -.1   into    Prussian   blue  by 
means  of  a  ferric  salt  and  bleaching  powder.    (Itinyler't  Jouru.. 
P.  211) 

ilach  proposes  to  grind  the  purifying  mass  fine,  and 
then   to  exc  t    with    water,  next  with  caustic  soda 

solut  From  the  last  extract,  sulphur  and  cyanides  are 

precipitated  on  the  addition  of  acid  to  slight  acid  reaction ; 
iloride  is  then  added  to  the  solution  drawn  off  from 
tin-  precipitate  and  filtered  if  necessary.  The  residue  remain- 
ing aft*  i  the  two  extractions  yields  its  sulphur  on  distillation 
in  an  iron  or  clay  retort  in  a  current  of  superheated  steam. 
The  extracted  and  desulphurised  mass  ia  converted  into 
cole  .  heating  with  access  of  air. 

1  Spence  usea  the  following  process: — The  spent  iron 
:••  is  first  wnahetl  with  water  in  a  suitable  tank,  in  order 
to  remove  any  ammonia  compounds  present  The  mass  ia 
then  a-.nn  dried  in  the  air,  a  quantity  of  quicklime  equal  to 
half  the  weight  of  the  oxide  is  slaked  and  the  dry  hydrate 
intimately  mixed  with  it.  The  mi \tr.re  is  lixiviated  with 
warm  water — not  above  70°  C. — in  iron  veaaela  with  double 
bottoms.  The  s,,lmi,,n  when  slightly  acidified  give*,  with 

**ian    Mile       Tin-   pre- 

eipitate  ia  used   aa   sut  :» ployed   to  prepare  yellow 

siate  of  potash.     Ami  Ko  oxide  baa  given  up  all 

the  potassium  ferttx\  u  is  heated  in  the -same  veaaela 

with  water  to  boiling.     A  solution  of  calcium   poly  sulphides 
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is  obtained,  from  which  hydrochloric  acid  precipitates  sulphur. 
The  ferric  oxide  thus  extracted  is  again  used  fur  purity  in  <_; 
coal-gas.  (Eng.  Pat  4118;  Chem.  Centrnlblntt.,  1879, 
No.  28.) 

Prussian  Blue  from  the  By  -Products  of  the  Manu- 
facture of  Coal-Gas.  —  According  to  the  Knglish  patent  of 
Valentin,  ferric  hydroxide,  which  has  been  used  for  purifying 
coal-gas,  is  washe.l  with  water,  digested  with  magnesia  or 
chalk  at  a  high  temperature,  and  then  extracted  with  wat.-r. 
pale  yellow,  somewhat  alkaline  solution  contains  calcium 
or  magnesium  ferrocyanide  ;  on  the  addition  of  a  little  acid 
and  an  iron  salt,  it  deposits  fine  Prussian  blue. 

Ammonium  Sulphate  from  Gas-Liquor  is  made  by 
T  3t  r.inwii,  in  Ireland  (Post's  Zeits.  f.  d.  chem.  Gros^i 
IV.  1),  by  incompletely  neutralising  with  sulphuric  acid, 
thus  leaving  the  liquor  rather  alkaline,  and  evaporating  in 
iron  vessels  until  ammonium  sulphate  crystallises  out.  The 
product  is  somewhat  impure,  and  can  only  be  purified  by 
complex  and  repeated  recrystallisations. 

H.  Kratzer  has  accordingly  recommended  a  new  method 
for  the  preparation  of  ammonium  sulphate,  which  has  been 
adopted  by  several  chemical  works,  and  which  produces  an 
almost  completely  pure  salt.  A  little  lime  is  added  to  the 
gas  liquor  in  order  to  decompose  the  ammonium  salts  it 
contains  ;  a  rapid  current  of  steam  is  then  passed  through  the 
mixture.  The  whole  of  the  ammonia  is  expelled,  and  when 
conducted  into  a  water-tank  gives  at  once  ammonia  solution 
of  any  reijiiired  strength,  from  which,  by  neutralisation  with 
sulphuric  acid,  a  product  can  be  obtained  far  more  pure  than 
by  previous  methods.  100  parts  by  weight  of  gas  liquor  give 
1-2  parts  of  the  salt.  This  method  is  particularly  to  be 
recommended  to  those  works  which  make  ammonium  sulphate 
for  use  as  a  fertiliser,  since  the  product  is  free  from  sulpho- 
cyanides  and  hence  is  harmless  for  agricultural  purposes. 
showed,  as  a  result  of  many  experiments  undertaken 
when  director  of  the  Agricultural  Institute  at  Brandis,  that 
sulphate  of  ammonia,  made  by  older  methods,  generally 
contains  potassium  sulphocyanide,  and  then  injures  the  n 
instead  of  improving  them. 
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Simultaneous  Utilisation  of  Coke  Dust  and  0 as  Tar 
— In  large  gasworks  c«  U  produced  in  considerable 

quantities ;  it  has  hitherto  been  utilised  only  by  a  somewhat 
laborious  process  of  little  proti:  -  mixed  with  small 

.iiiies  of  coal-tar,  or  tar  freed   from   iu  volatile  eon- 
>,  or  even    with   loam  or  clay,  and 

;lded  into  l.ri<|iiettea  by  special  nun  lunery.    The  briquette* 
are  a  good  fu.-l,  hut   they  require  to  be  made  by  powerful 
machinery,  and  are  consequently  expensive      Coal-tar 
consequence  of  its  chemical  composition,  is  by  itself  a  valuable 
raw  material  for  the  produc"  illuiiiiiniiiiiu'  gas,  but  all 

uipts  to  utilise   it    in    thi»  n.aniu-r   h.i\«-    faiU-d   < 

tiirul  ditVx  ulti<  s  The  engineers  of  the  Paris  Gas 
Company  have  proposed  to  utilise  coke  dust  and  coal-tar  by 
ih«-  Miiiultaneous  production  of  a  good  fuel  from  the  former 

of  illui.  i  the  latter  by-product,  and  have 

obtained  a  patent  i.-r  th«-  process. 

In  any  simple  i  apparatus,  50  parts  by  weight  of 

tar  are  well  mixed  with  l<>  parts  of  coke  dust,  brought  into 
the  retorts  by  means  of  the  ordinary  ><•  d  scoop 

and  heated  for  three  or  four  hours  at  a  temperature  of  about 
1200°  (  ;  the  lapse  of  this  time,  the  distillation  of  the 

admixed  tar  is  finished,  and  the  solid  coked  residue  has 
sintered  witli  the  coke  dust  to  a  solid  mass,  which  has  only 
to  be  cooled  by  water  or  steam  and  broken  up.  in  order  to 

d  an  excellent  fuel,  1  .urn ing  readily  in  a  grate  with  a 
slight  draught,  and  especially  suitable  for  household  use,  etc, 
mengaud's  1  /i  induct  2,  p.  491  ;    DingUrt 

i     »70.) 

Utilisation  of  Lignite  Coke. — It  is  well  known  that, 
in  t  iistillation  of  coke  is  obtained  in  con*: 

able  quantities  as  a  by-product  which  is  difficult  to  utilise. 
Formerly  it  was  only  applied  as  road  material,  but  later 
(Post's  Zcits.  /.  J.  dbm.  Grw*yrtr.,  Ill  .  1)  it  has  begun  to 
be  used  in  the  so-called  ashpit  stoves,  The  JffafaurAriyr 

0.7-  untl  FeUwaartnhnmld  calls  attention   to  other  uses 

for  this  by-product     Coleman  baa  (/or.  n/.)  made  successful 

experiments  with  a  view  to  using  lignite  clinker  for  dia- 

.    l.itnm-   ..t    two   large   hospitals  in   Glasgow. 
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Two  parts  of  the  contents  of  the  latrines,  mixed  with  1  i 
of  bone  black    or  powdered  lignite  coke  were   temporarily, 
when  mixed  with  an  equal  quantity,  permanently  deodorised. 
Coleman  accordingly  proposes  to  use  lignite  coke  for  di>in- 

!p_:  the  contents  of  the  sewers  of  towns  and  (»  utilise  the 
product  as  mam 

There  have  also  been  several  communications  in  this 
connection  to  the  Zeits.f.  Par"/,  in  regard  to  the  utilisation 
of  the  lignite  coke  of  oil  distilleries  for  the  same  purpose,  for 
which  equally  favourable  results  have  been  obtained.  How- 
ever, more  may  be  expected  of  the  application  of  lignite  coke 
as  fuel,  if  only  suitable  tire  grates  can  be  constructed  for  the 
purpose. 

(In  regard  to  working  up  the  tar,  which  is  an  industry  in 
itself,  to  describe  which  would  be  to  overstep  the  limits  of 
this  work,  the  reader  is  referred  to  the  excellent  and  practical 
work  of  Dr.  J.  Bersch,  Die  /'<//'///.'  Anlinfarbstoffe, 

Hartleben,  Vienna.) 
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MEERSCHAUM 

Utilisation   of  Meerschaum   Waste. — The  doit  and 

cuttings  pnxlmfd  in  making  genuine  tm-vrxhaum  pipes 
are  carefully  oollected  and  used  to  produce  imitation 
meerschaum,  \\hi.-h  is  considerably  to  genuine  in 

qua! 

ording  to  T.   Urban  (Drt*L  Geu*rba*rcin*-Z<a ),  the 

waste  from  genuine  meerschaum  is  stamped  in  a  barrel  with 

water,  the  coarse  mud  brought  into  a  mill,  consisting  of 

stones,  one  Ivnu  dose  on  the  other,  and  here  ground  -till 

paste  is  then  rubbed  by  hand  through  a  linen 

ti  stretched  •  top  of  a  tul».     The  fine  material  is 

now  well  boiled  with  linsetv:  h   the  addition  of  alum. 

The  linseed  oil  gives  the  imitation  meerschaum  the  peculiar 
shine  of  the  real;  the  alum  takes  the  place  of  a  binding 
medium  \\ ! ..  u  the  Ixuling  is  finished,  the  meerschaum  is 
brought  into  moulds  and  allowed  to  lie  in  the  stove  until  the 
adherent  water  has  completely  evaporated  and  the  mass  has 
acquired  about  the  consistency  of  soap.  When  this  stage  is 
reached,  it  is  easy  to  bring  it  into  any  required  mould  and  to 
shape  it  with  the  knife. 

When  the  shape  of  the  pipes  is  roughly  obtained,  the 
turning  is  completed  on  the  lathe.  The  pipes  are  then  dried 
in  a  stove  at  75-87°  C.,  and  subsequently  boiled  in  melted 
suet  After  cooling,  they  are  rubbed  with  grass  (^MUT/MM). 
nig,  the  best  qualities  are  dipped  in  boiling 
spermaceti  or  wax,  which  causes  them  to  colour  more  quickly 
when  used,  and  at  the  same  time  gives  the  meerschaum  a 
better  polish  and  greater  hardness.  Meerschaum  pipes 
)>u nit  i  ide  and  out  are  in  equal  demand  with  the 

:o  pipes;  they  are  distinguished  by  a  very  fine  pol 
ting  is  obtained  by  placing  the  white  pipe* 
iiiinuu*  in  lulling  linseed  oil,  and  then  hold- 

tin-in  «.\vr  liurn  sawdust  muil  they  are  coloured 

.  or  dark,  after  which  they  receive  the  real  polish. 
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The  red  meerschaum  pipe,  or  oil  pipe,  is  a  lower  quality, 
which  is  obtained  h\  tirst  boiling  the  cut  pipe  in  fal,  then 
turning,  polishing,  and  finally  again  boiling.  The  red  colour 
is  produced  by  adding  dragon's  blood  to  the  linseed  oil; 
according  as  the  colour  is  to  be  dark  or  pale,  more  or  less 
dragon's  blood  is  added.  Carmine,  gamboge,  and  alkiumrt 
are  also  used  as  colouring  matters. 

The  imitation  pipes — made  from  waste  meerschaum — are 
also  carvc'l.  The  carving  is  done  in  the  half-boiled  state, 
and  the  pipe  is  finally  a^ain  l><>iled. 

J.  S.  Hyatt,  of  Paris,  has  discovered  a  process  for  the 
preparation  of  a  plastic  substance  //•"//'  ///»•  /•>'//</ inn  n'astet 
nitrocellulose,  and  camphor  (Ackermaun's  illustr 
In  making  certain  articles,  the  shape  and  size  of  which 
considerably  exceed  those  of  the  crude  lumps  of  meerschaum, 
it  is  evident  that  buth  real  meerschaum  and  the  \\ 
may  be  used,  since  the  cost  of  treating  and  moulding 
the  composition  for  this  purpose  is  considerably  less  than 
that  of  the  system  now  used — cutting  the  articles  out  of  tin- 
solid.  The  process  used  is  as  follows: — In  the  first  place, 
the  meerschaum  waste  is  in  any  manner  converted  into  a 
fine  powder.  Next  a  solution  is  made,  containing  5  parts 
by  weight  of  nitrocellulose  and  3-5  parts  of  camphor,  by 
adding  a  quantity  of  ether  (about  3  parts)  and  alcohol  (about 
1  part),  or  other  liquids  in  which  nitrocellulose  dissolves, 
sufficient  to  produce  a  viscid  mass.  The  proportions  of  the 
four  constituents  here  given  have  yielded  excellent  results  in 
practice.  They  are  not,  however,  to  be  regarded  as  absolute, 
and  may  be  varied  within  certain  limits  according  to  the 
nature  of  the  raw  material  and  of  the  object  to  be  produced. 

Powdered  meerschaum  is  added  to  the  above  solution  in 
about  the  proportion  of  100  parts  of  meerschaum  to  5  parts 
of  the  dissolved  nitrocellulose.  The  whole  is  then  thoroughly 
mixed  in  any  desired  manner,  and  the  excess  of  solvent 
allowed  to  evaporate  by  natural  or  artificial  means.  The 
mass  is  next  thoroughly  powdered;  the  powder  is  the  sub- 
stance actually  used  in  making  a  large  number  of  articles. 
For  this  purpose  it  is  filled  into  moulds  made  of  metal  or 
other  material,  and  heated  to  a  temperature  of  100— 120°  C. 


•   ii  \  I'l  i:  i;    \  \  \ 
ICOLAfl 

Utilisation  of  MoUttes. -  Molasses  are  used  in  the 
ni.inui.i-  ie  value  depends  un  the  per- 

oenUge  of  sugar :  in  order  to  estimate  the  value  the  molassei 
are  diluted,  say  to  18°  on  an  ordinary  saccbarometer,  the 
solution  im\«l  with  an  excess  of  yeast  at  24-25*  C.,  brought 
a  warm  place,  and  allowed  to  ferment.  If  now  the 
saccharometer  shows  3°  uufermented,  there  was  in  the  18* 
solution  apparen  -i  the  fermented 

liquid  affects  the  saccharometer  reading)  15*  of  sugar;  thus 
in  molasses  which  showed  45°  originally,  :t7'5*.  In  order 
to  find  the  true  amount  of  sugar,  tin-  fermented  liquid  it 
boiled,  the  alr«»h«»l  <i riven  off,  and  the  loss  in  boiling  replaced 

distilled  water ;    a  polariscope  reading  is  again  taken, 

when  the  percentage  of  sugar  indicated  by  the  instrument  is 

tin-  true  unfermented.       For  example,  if   the  saccharometer 

shows    19°  before   fermentation,  in    the  unboiled   fermented 

li-piid  4°,  in  the  boiled  fermented  5}°,  then  there  are  really 

fermentable,     (/V  Handbuch  dcr  Spirit**-  u**t 

AriXvi/io  nberg,     4th     ed,     Vienna, 

Hartleben.) 

Molasses  consist  of  sugar,  salts,  nitrogenous  and  nitrogen- 
free  compounds,  alkalis,  and  alkaline  earths.  The  latter 
hinder  fennenUtion.  In  e  the  condition 

h   retards  fermentat  1  ;•  per  cent  of  sulph 

acid,  as  require*!,  is  added  to  the  molasses.  Molasses  are  not 
really  mashed,  but  they  are  somewhat  diluted  in  the  mash- 
tun,  a  as,  and  tin*  sulphuric  acid, 
previously  diluted  with  water,  added.  The  mix  tun*  U  then 
heated  until  the  sour  smell  disappears.  Acid  is  only  to  be 
used  when  the  molasses  have  an  alkaline  reaction,  if  thi*  be 

M 
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til--  case,  acid  is  added  until  blue  litmus  paper  is  coloured  a 
weak  wine-red.  It  is  advisable  to  add  the  water  in  the 
mash-tun,  and  to  prepare  the  liquid  there,  t"i  it  the  water 
were  added  in  the  fermenting  vat  there  would  be  difficulty 
in  stirring  the  liquid.  The  molasses  must  be  intimately 
mixed  with  water;  and  since  cold  molasses  mix  with  water 
with  great  diiliculty,  it  is  advisable  to  heat  whilst  mixing  in 
tli<'  mash-tun.  A  cooler  is  necessary  in  molasses- works. 
Whether  sulphuric  or  hydrochloric  acid  is  chiefly  used 
depends  on  the  success  with  which  the  liquid  ferments. 
Generally,  after  neutralisation  with  sulphuric  acid,  1-2  11». 
of  hydrochloric  acid  are  added  to  a  tun  containing  90-100 
buckets  (say  300  gals.).  Many  samples  of  molasses  require 
no  hydrochloric  acid ;  those  which  require  it  are  generally 
the  produce  of  works  using  beet  from  wet,  heavy  soil, 
or  from  uncultivated  ground.  As  a  rule,  the  quantity  of 
hydrochloric  acid  is  5-10  per  cent,  of  that  of  the  sulphuric 
acid. 

An  intense  green  malt  yeast  is  generally  used  for  molasses 
wort,  to  which  beer  yeast  or  pressed  yeast  must  be  added 
every  day,  since  molasses  worts  have  a  very  heavy  fermenta- 
tion ;  10  per  cent,  of  yeast  is  employed  as  a  rule.  It  is  also 
very  advantageous  to  initiate  a  very  strong  preliminary  fer- 
mentation. The  wort  acquires,  soon  after  adding  the  yeast, 
a  layer  on  the  top  3-4  inches  thick,  below  which,  if  the 
treatment  has  been  successful,  a  very  intense  fermentation 
proceeds.  The  fermenting  vessels  are  filled  to  within  2-3 
inches  of  the  top,  and  the  wort  pitched  at  30-44°  C. 

If  beet  juice  is  available,  it  is  used  for  diluting  the 
molasses.  If  a  vat  does  not  come  properly  into  fermentation, 
it  is  assisted  by  an  addition  of  beer  yeast  or  fermenting  wort. 
Care  should  be  taken  that  the  fermenting  room  is  always  at  a 
temperature  of  18-20°C.  Since  these  worts  rapidly  cool, 
and  ferment  with  difficulty,  it  is  necessary  to  have  one  or 
two  stoves  in  the  room,  so  that  it  can  he  warmed  during  the 
winter  months. 

The  spent  wash  of  country  distilleries  is  used  as  food  for 
cattle,  partly  mixed  with  other  materials;  it  is  also  used  as 
manure.  In  large  distilleries  the  wash  is  evaporated  in  the 
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thi.  k-ning  pans,"  and  then  brought  into  calcining  furnaces 
l.uilt  like  black-ash  furnaces.  As  a  rule  three  furnaces  are 
arranged  in  steps— one  below  the  other;  the  wash  is  allowed 
to  flow  from  one  to  the  other,  being  carbonised  in  the  last. 
According  to  the  quality  of  the  molasses.  II  1J  per  cent  of 
carbonaceous  residue  is  obtained,  containing  about  50  per 
cent  of  potassium  carbonate.  The  free  add  in  the  wash  is 
frequrntly  iK-uiraliaed  with  linn?;  the  sulphate  <»f  lime  is 

i  allowed  to  deposit,  and  the  wash,  after  evaporation  in 
the  pans,  brought  into  the  above-m.  nt i-.ned  calcining  furnace 
ler  to  destroy  the  organic  ma 

When  given  in  large  quantities  to  cattle,  molasses  wash 


1 1  potatoes  are  to  be  worked  together  with  molasses,  it  is 
most  convenient  to  mash  the  two  together,  and  to  mix  them  in 
the  „'  vessel  The  prepared  molasses  wort  is  run  into 

the  inverting  vessel  daring  the  grinding  of  the  potatoes.  If, 
however,  there  is  no  vessel  in  which  the  molasses  wort  can 
be  made,  it  is  done  in  the  inverting  vessel,  and  the  ground 
potatoes  added.  The  best  proportion  is  25  cwt  of  potatoes 
'»  cwt  of  molasses  of  42°.  The  manipulation  is  the 
same  as  with  potato  worts,  except  that  the  yeast  must  be 

.is«l  in  proportion  to  the  molasses.  \\Vh  these  pro- 
portions the  wash  may  be  used  as  fodder  wit)) mil  fear. 

C.  Vincent  has  introduced  a  process  fcr  the  more 
rational  utilisation  of  vinasse — the  residue  left  after 
distilling  the  alcohol  from  fermented  beet  molasses 

mical  News).  lonmily  the  vinasse  was  calcined  in 
open  hearth  furnaces  for  the  recovery  of  the  potash  salts. 

idea  of    utilising  the   gaseous  compounds    produced    in 

process   had   been   mooted  years    ago,   but   has   only 

recently  been  realised  by  Vincent      In  this  process  the  cal- 

i  is  performed  in  cast-iron  retorts;    the  products  of 

iluti'm,  which  condense  at  the  ordinary  temperature  (tar 
and  ammonia  water),  are  caught,  whilst  the  gaseous  products 
are  lead  away  to  heat  the  retorts.  The  ammonia  water  is 
practically  similar  to  that  obtained  in  making  gas  by  the  dry 
distillation  of  coal,  hut  contains,  in  atMiiimi  to  the  ordinary 
constituents,  methyl  alcohol,  methyl  cyanide,  methyl  sulphide. 
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and,    what    is     partirul  trly     ivniaikaMe.    a     lar^c    ojiantity    of 
tiimethyl.imine  salts. 

I  B  aqueous  alkaline  product  of  the  distillatinn  ia, 
according  to  a  further  aeomnt  in  tin-  /'/, 
first  over-neutralised  with  sulphuric  acid,  and  then  distilled. 
Methyl  alcohol  comes  over;  on  cooling,  ammonium  sulphate 
crystallises  from  the  residue.  The  mother  liquid  contains 
much  trimethylamine  sulphate. 

Tiinicthylamine  has  at  present  no  particular  commercial 
value;  it  is,  however,  very  suitable  for  the  production  of 
methyl  chloride.  Wlicn  trimethylamine  hydrochloride  is 
heated,  it  decomposes  into  ammonia,  free  trimethylamine.  and 
methyl  chloride.  The  decomposition  begins  when  the  boiling- 
point  of  the  concentrated  mother  liquor  of  the  trimethylamine 
salt  has  reached  260°('.,  and  is  complete  at  ,S25r  <  Th« 
gaseous  products  are  conducted  through  hydrochloric  acid,  which 
retains  the  alkaline  compounds  ;  after  sal-ammoniac  has  been 
separated  from  this  solution  by  evaporation  and  recrystallisa- 
tion,  the  solution  is  again  subjected  to  distillation.  The 
methyl  chloride  which  passes  over,  after  purification  by 
washing  with  dilute  caustic  soda  solution,  is  dried  by  strong 
sulphuric  acid,  and  pumped  into  iron  or  copper  cylinders  closed 
by  screw-cocks.  The  gas  is  liquefied  by  pressure  in  these 
cylinders,  in  which  state  it  is  sold. 

Methyl  chloride  has  two  technical  applications  ;  it  is  very 
suitable  for  the  production  of  "  artificial  cold,"  and  it  is  used 
in  manufacturing  methylated  aniline  dye  stufls,  which  have 
previously  been  very  costly  owing  to  the  use  of  methyl  iodide. 
When  methyl  chloride  evaporates,  its  temperature  falls  to 
—  1  3°  C.  ;  but  if  the  rate  of  evaporation  be  increased  by  the 
passage  of  a  current  of  dry  air,  the  temperature  sinks  down 
to  —  55°C.  Methyl  chloride  is  thus  an  excellent  material 
for  ice-machines. 

At  the  large  distillery  of  Tilloy,  Ivlaume,  &  Co.,  at 
Courrieres,  which  was  managed  by  Vincent,  90,000  kilos. 
(90  tons)  of  molasses  were  treated  daily;  25,000  lr 
(5500  gals.)  of  pure  alcohol  of  90°  Gay-Lussac  were  obtained, 
leaving  40  tons  of  vinasse,  which  yielded  10,000  kilos. 
(10  tons)  of  potash  salts,  and  as  condensation  products, 
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1600  kilos.  (32  cwt)  of  ammonium  i»ul|«hato,  100  Idiot. 
(2  cwt)  of  methyl  alcohol,  and  1800  kilo*.  (36  cwt)  of 
concentrated  mother  h  mmetbyUmtne  Kalu ;  the 

viiiaaee  alto  yielded  4000  kilo*.  (4  lout)  of  ur,  frmu  whieh 
360  ktloa.  (7}  cwt)  of  oil  and  2000  kil<*.  (2  tons)  -f 
water  were  di-itilliMl 
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METAL  WASTE 

Recovery  of  Brass  Waste.— In  order  to  separate 
tilings,  it  was  usual  to  carry  away  the  iron  and  steel  by  means 
of  a  magnet  held  in  the  hand,  when  the  brass  filings  remained. 
Vavin,  a  French  engineer,  has  constructed  a  machine  to  shorten 
this  tedious  operation  ( Enyimcring ;  Dingier* s  Journ.,  197, 
p.  18).  It  has  already  been  tried  in  practice,  and  is  made 
by  Gail  &  Co.,  of  Paris. 

This  machine  consists  of  two  drums,  rotating  on  their 
axes,  and  placed  one  above  the  other.  The  surfaces  of  the 
drums  are  covered  with  alternate  strips  of  soft  iron  and 
copper.  Each  iron  strip  is  suitably  connected  with  a  series 
of  horse-shoe  magnets,  which  are  so  arranged  that  the  one 
pole  of  the  magnet  is  in  contact  with  one  iron  strip,  the  other 
pole  with  the  next.  The  mixture  of  metal  filings  is  contained 
in  a  hopper  with  a  vibrating  foot,  from  which  the  filings  fall 
in  a  stream  nearly  as  wide  as  the  drum.  The  iron  filings  are 
attracted  by  the  iron  strips  of  the  drum,  which  are  made 
magnetic,  and  are  carried  away  by  them  until  they  are  swept 
oil'  into  a  receiver  by  a  revolving  brush.  The  brass  filings  and 
a  portion  of  the  mixture  of  the  two  metals  fall  upon  the 
second  drum,  which  is  similar  in  construction  to  the  upper 
drum,  but  is  so  placed  that  the  iron  and  copper  strips  are  in 
such  a  position  to  those  on  the  upper  drums  that  strips  of 
different  metals  always  come  into  the  same  vertical  pi 
Whilst  now  the  brass  filings  fall  straight  off,  the  separatini; 
process  is  completed  by  the  iron  filings  attached  to  the  surface 
being  removed  by  the  cylindrical  brush  on  the  other  side  and 
swept  into  the  receiver.  The  machine  is  driven  by  hand  or 
from  shafting ;  it  requires  a  floor  space  of  only  2  ft.  6  in.  by 
1  ft.  2  in.,  and  a  height  of  5  ft.  3  in. 
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••  same  end  is  attained  in  a  very  simple  and 
manner  at  the  London  and  N  iHway  Work*  at 

.  process  of  f union  (Kngintxring  ;  Dingier' t  Juum.. 
20  The  mix  an.!   I.M-*  U.rings  and  the 

•lags  from  bran-casting  are  mixed  with  limestone,  powdered 
coal,  an  or  hammer  scale.  This  mixture  is 

heated,  when  th.  l.rass  separates  at  the  bottom  of  the  fluid 
Slags,  and  is  run  into  in^.t  moulds. 

Bronie    Pigments    from    Alloy    Waste.— The   manii- 

urers  of  imitation  gold-leaf  employ  for  this  purpose  the 
wasted  \\  hammering  and  rolling.  In  the  ..l-i.-r  pro. 

eetsee  (Die  Zytrwi//  \  K  ;;  Wenm  1 1  irtlebeo)  the 
waste  from  the  manufac  tun-  ,  gold-leaf  is  ground 

i  honey  or  gum-arabic  solution  on  a  slab  by  a  muller,  until 
a  perfect    mi \tun-   is  obtained.     The  paste  is  brought  into 
r,    in     which     the     Lin-iin-j     m.-dium    dissolves,   and    the 
metallic    powder,  at  subjected   to   the   oxidising 

process.  For  this  purpose  the  dry  powder,  mixed  with  s 
little  fat.  is  hn.uirht  into  a  pan  and  heated  over  an  open  fire 
until  the  mixture  has  acquired  the  desired  shade. 

present  tiin<   this  process  has  been  shortened  by 

use  of  machin.-ry.  The  proper  alloys  to  produce  certain 
colours,  the  shade  of  \\hi» -h  .-an  be  obtained  without  oxidising, 
are  made  by  melting  together  the  metals  in  the  correct  pro- 
portions. The  alloys  are  then  beaten  out  into  very  thin 
sheets  by  hammer*  dm.-n  by  steam-power;  the  sheets  are 
converted  into  powder  l>\  i. ruling  them  upon  fine  iron-wire 
sieves,  and  ru)>l>inu  them  through  the  meshes  of  the  sieve  by  a 
wire  brush.  This  rubbing  is  accomplished  under  a  continuous 
addition  of  oil;  the  mass  which  Hows  away  from  the  sieve  is  then 
brought  into  a  grinding-machinc  of  peculiar  construction,  in 
which  the  metal  particles  are  very  finely  ground.  The  mill 
consists  of  a  steel  plate,  thickly  studded  with  fine  blunt- 
pointed  needles,  turning  over  another  steel  plate. 

The  alloys  are  thus  obtained  in  the  form  of  a  very  fine 
powder  mixed  with  oil.  The  mass  is  first  brought  into  water, 
when  the  greater  part  of  the  oil  separates  at  the  surface; 

>,  on  subjecting  the  metallic  mass  at  the  bottom  of  the 
vessel  to  a  very  high  pressure,  almost  all  the  oil  is  removed. 
11 
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The  variety  of  bronze  pigment  known  as  "  brocat,"  con 
of  somewhat  coarser  pieces  of  the  alleys,  which  are  generally 
obtained  from  the  leaf  metal  by  powdering  under  stamps  and 
separating  the  pieces  of  unequal  size — fir-i  l>y  sieves,  after- 
wards by  a  current  of  air.  One  species  of  "  brocat"  consists 
only  of  mica  waste  ground  to  tine  powder.  Many  broi 
are  coloured  by  aniline  dyes,  which  is  accomplished  by  adding 
a  solution  of  the  dye  in  strong  alcohol  to  the  finely  ground 
powder,  and  grinding  intimately  together.  Only  dilute  solu- 
tions of  dyes  should  be  used,  otherwise  a  unit  nun  mixing  of 
the  mass  can  only  be  obtained  l»y  very  protracted  grinding. 

Utilisation  of  Copper-Wire  Waste. — The  so-called 
"  leonische  "  wire  is  made  from  the  finest  and  purest  copper. 
Copper,  cement,  silver,  and  gold  wire  is  made.  The  first  has 
no  coating ;  cement  wire  is  coated  with  brass  by  exposing 
the  copper  rods,  in  a  furnace,  to  zinc  vapours.  The  silver 
wire  has  a  coating  of  pure  silver,  and  gold  wire,  a  lay< 
gold  over  the  silver.  Flattened  wire  is  called  ribbon  wire  or 
tinsel.  When  these  wires  are  heated,  the  coating  disappears; 
it  sinks  into  the  surface,  and  the  wire  then  lias  the  appear- 
ance of  oxidised  copper.  When  this  wire  is  brought  into 
glass  tubes,  and  reduced  in  a  current  of  hydrogen,  it  exhibits 
the  finest  copper  colour.  The  waste  of  fine  silver  wire  or 
ribbon  wire  may  be  advantageously  used,  according  to  K. 
Ebennayer,  in  organic  analysis.  This  fine  waste  is  very  soft, 
fills  the  tubes  completely,  and  easily  transmits  the  current  of 
gas.  Cement  wire  naturally  cannot  be  used  on  account  of 
the  zinc;  only  >il\er  wire  should  be  employed.  The  st<> 
wires,  discoloured  silver  tinsel,  and  lump  silver  may  he  used 
to  produce  sulphur  dioxide,  after  which  the  silver  can  be 
ned. 

Utilisation  of  the  Residues  of  Galvanic  Batteries.— 
The  copper  is  first  separated  from  the  zinc  solution  by  sus- 
pending scrap  zinc  in  the  liquid.  The  clear,  colourless  filtered 
liquid  is  then  precipitated  with  milk  of  lime,  when  a  useful 
zinc  white  of  fair  covering  power,  containing  gypsum,  is  pro- 
duced. It  is  particularly  applicable  as  a  water  colour  in 
printing  wall-papers,  and  in  distempering.  The  zinc  solution 
may  also  be  boiled  with  a  definite  quantity  of  common  salt, 
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when  there  are  obtained  good  Glauber's  salt,  suitable  for  ate  in 
glassworks,  where  *  small  quantity  of  tine  is  uot  harmful, 
and  -le,  which  can  be  used  for  impregnating 

timber  and  sleepers,  also  nig  artificial  marble  and 

a  good  lime  cement.  The  sine  solution,  on  evaporation  and 
strong  i  uvolves  sulphur  diox  h  may  be  used 

bleaching;  hard  zinc  oxide  is  left,  which  is  admirably 
purposes. 

is  always  too  weak  to  be  worked  up 

upper  salt,  therefore  it  is  best  to  precipitate  the  copper 

with  .;n.    a:  D  it  in  tin-  !.•  .« led  state.     In  order 

obtain  solid  copper,  the  copper  mud  and  grannies  are 

collected,  twice  >  :h  pure  water,  mixed  with  charcoal, 

•T  cent  of  soda,  and  1  per  cent  of  borax,  and  fused  to  a 

regulus  in  a  strong  charcoal  fire. 

In  order  to  obtain  metal  li<  m  the  zinc  solutions, 

latter  an    evaporated  to  dryness  with   10  per  cent,  of 
(I  coal,  and  the  residue  calcined  in  horizontal  retorts; 

process  is  th<  n  the  same  a*  works,  t.r.  the  metal 

is  distilled. 

Recovery  of  Waste  Nickel— The  following  method  is 
used  in  order  to  recover  the  waste  of  rolled  or  cast  nickel 
anodes,  and  also  the  nickel  sand,  which  gradually  collects  at 
:he   cells: — The    wa>  ;«atedly 

washed  i  vater,  and  then  boiled  in  dilute  sul- 

phuric acid  (1  vol.  of  a  Is.  of  water),  until  pure 

water,  when  poured  on  the  nickel.  i>  no  longer  rendered  turbid. 
The  nickel  scrap  or  sand  is  then  thoroughly  dried  and  treated 
with  strong  nitric  acid.  In  this  operation  care  must  be  used 
to  prevent  the  solution  from  boiling  over;  large  porcelain 
vessels  are  used.  If  the  solution  begins  to  crystallise,  pore 
water  is  added,  and  the  mixture  heated.  The  nitric  acid 
solution  of  nickel  must  contain  as  little  free  acid  as  possible. 
The  nickel  nitrate  is  dissolved  in  hot  distilled  water,  and 
the  solu  itralised  with  pure  caustic  potash,  which  is 

cant  added,  a  little  at  a  tune      the  mixture  is  than 

carefully  tilten.l  The  nickel  bath  obtained  in  this  manner 
acts  directly  on  all  metals,  producing  a  hard  silver- white 
.deposit  of  nickel 
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BY-PRODUCTS  Ol    THE   M AM  FACTURE  OF 
IIINBRAL  WATERS 

Utilisation  of  the  Magnesite  Residues. — Magnesium 
sulphate,  the  by-product  of  tin-  manufacture,  consists  of  water 
(of  crystallisation),  5T2  per  cent.;  sulphuric  acid,  32*1 
cent;  and  magnesia,  167  per  cent.  The  two  last  con- 
stituents are  indispensable  plant-foods ;  the  magnesia,  in  par- 
ticular, occurs  in  the  seeds  of  cultivated  plants — in  grain. 
leguminous  plants,  etc. — in  relatively  large  quantity.  In  the 
condition  in  which  it  is  produced  by  mineral-water  works, 
magnesium  sulphate  contains  6—7  per  cent,  of  impurity, 
aud  is  therefore,  according  to  Prof.  v.  d.  Goltx,  almost  equal 
to  the  pure  salt  in  value  for  agricultural  purposes.  Manuring 
plants  with  magnesia,  i.e.  with  sulphate  of  magnesia,  has 
repeatedly  been  found  successful.  It  would  be  advisable  to 
mix  the  salt  with  an  equal  quantity  of  loose  earth,  and  then 
to  spread  the  mixture  over  the  young  plants,  or  over  fields 
just  beginning  to  sprout.  For  leguminous  plants,  0'5— 0*75 
cwt.  of  magnesium  sulphate  is  applied  per  acre;  1-1*5  cwt. 
for  clover  and  pasture  land.  Strewing  magnesium  sulphate  over 
stable  manure  or  dung-heaps  is  also  strongly  recommended. 

Luhmann  advises  the  preparation  of  pure  magnesium 
sulphate  from  this  by-product  (Die  Kohleiisa<»  .  Vienna, 
1 1  i  tleben).  Since  the  salt  is  not  contaminated  with  other 
soluble  salts,  but  only  with  small  quantities  of  insoluble 
residue  and  finely  divided  calcium  sulphate  (gypsum),  a  clear 
concentrated  solution  of  pure  magnesium  sulphate  can  be 
obtained  by  systematic  lixiviation.  This  process  is  conducted 
in  a  number  of  vats,  the  first  of  which  is  filled  at  the  com- 
mencement with  a  strong  solution  of  the  magnesite  residue 
in  water.  After  the  white  precipitate  of  gypsum  has  settled 
to  the  bottom,  the  clear  liquor  above  is  drawn  oil'  l»y  a  syphon, 
and  brought  into  a  larger  collecting  tank.  Fresh  water  is 
added  to  the  gypsum,  and  stirred  with  it ;  then,  after  settling, 

1*4 


MA  !   -i  I  I  IIATK  FROM  HPKXT  MA<;XE8ITK    163 

tht-  dihu.-.  .  !.-u  1.  (U-.r  is  drawn  off  and  brought  into  the 
second  \.n.  \\h.i.  it  is  saturate*!  with  magnem  hate 

MI  a  fresh  portion  <>f  magnetite  residue.     In  order  to  i.il 
vessel  compl,  t,  ly,  a  sufficient  quantity  of  water  is  added 
in  di.volviiitf  the  n-  \\  v    -        ngain  brought  on  to  the 

precipitate  in  th.  lirtt  vat,  and  the  mast  stirred.  After 
settling,  the  liquor  of  the  second  is  transferred  to  the  collect- 
ing vat,  and  the  now  very  dilute  liquid  in  the  first,  to  the 
second;  wl  third  vat  a  strong  solution  is 

from  the  •dilute  liquor,  water,  and  fresh  magnesile 

proces*  thus  t -ontinued,  fresh  vats  being 

•  d  until  the  first  only  contains  pore  water,  and  the  Baume* 
hydmiiM'h  i  sinks  to  0°.  The  strength  of  the  liquors  it  esti- 
mated by  means  of  this  hydrometer;  magnesium  sulphate 
solution,  win.  h  is  saturated  at  1  "•  < '.,  has  a  specific  gravity  of 
I  When  the  hydrometer  sinks  to  0*  in  the 
first  vessel,  the  water  is  drawn  off,  the  gypsum  mud  removed, 
and  a  strong  solution  of  magnesium  sulphate  made  in  it  from 
a  fresh  portion  of  the  residue  and  dilute  liquor ;  this  vessel 
is  now  to  be  regarded  as  the  last  of  the  series. 

united  strong  solutions  of  the  salt  are  evaporated  in 
an  iron  pan  until  a  skin  of  salt  forms  on  the  surface,  or  until 

hydrometer  stands  at  r  the  dissolved  iron  has 

been  precipitated  by  liver  of  sulphur,  the  fire  is  removed 

from  under  th.-  pan  ami  the  liquor  allowed  to  rest  for  some 

time  until  it   has  become  clear;  it  is  then  drawn  off  by  a 

red  through  a  strainer,  and  brought  into  a  cooler, 

re  the  salt  separates  in  small  crystals  in  cooling.  As 
soon  as  the  salt  has  formed  a  layer  on  the  sides  of  the 
cooler  about  3  cm.  il[  in.)  thick,  th-  crystals  are  stirred 
up  with  a  spatula,  so  that  the  crystals  subsequently  formed 
may  not  be  too  large  or  the  mass  of  salt  at  the  bottom 
too  hnn!  :  the  mother  liquor  has  been  run  off  through 

the  bung-Hole  of  the  cooler  and  brought  back  into  the  pan. 

mass  of  crystals  is  piled  up  on  a  capacious  drainer  and 
tinally  dried  on  gratings  in  a  drying-stove.  The  iron  pan 

hen  again  filled  with  the  cold  saturated  solution  of 
magnesium  sulphate  from  the  lixiviating  tanks,  in  order  to 
prepare  a  fresh  portion  of  the  crystalline  salt. 


CHAPTER    XXXIII 
i  I;UIT 

Conversion  of  Fruit  into  Jelly. — Several  recipes  for 
this  process  are  given  in  the  following  j-a^-s  (Lucas,  Die 
Obstl  i.  Deutsche  a%.  Znt*.  /.  Lfiitlw.,  No.  2G). 

Recipe  of  Siemens,  of  Hohenheim :  Pears  are  crushed  and 
pressed,  the  fresh  sweet  juice  is  boiled  down  to  one-third  of 
its  volume  in  a  clean  copper  pan,  the  scum  removed,  and  the 
liquid  cooled;  it  is  then  strained  through  washed  llnnnd. 
Whilst  this  is  being  done,  about  the  same  quantity  of  apples 
as  of  pears  is  well  boiled  with  only  a  little  water.  The 
apples  have  previously  been  washed  clean,  but  not  pared  or 
cut.  When  boiled  soft  they  are  rubbed  through  a  hair-sieve 
of  average  mesh  by  means  of  a  stiff  brush,  in  order  to  separate 
the  pulp  from  the  skins  and  cores.  The  apple  pulp  is  thru 
mixed  with  the  purified  pear  juice  in  the  pan,  and  the  two 
boiled  together  under  constant  stirring,  until  the  mass  adheres 
to  a  spoon  in  large  lumps  and,  on  cooling,  has  the  consistency 
of  a  stiff  paste.  A  slight  addition  of  lemon  peel,  cinnaimm, 
and  cloves  improves  the  flavour.  In  order  to  give  the  jelly 
a  fine  colour,  about  0*5  litre  of  bilberry  or  elderberry  jui< •«• 
is  added  to  100  kilos.  (1  Ib.  to  200  lb.);  a  few  green 
walnuts  are  also  suitable. 

All  the  jelly,  whilst  still  hot,  must  be  brought  into  the 
vessels  in  which  it  is  to  be  kept ;  these,  which  are  previously 
warmed,  are  best  of  earthenware ;  the  jelly  should  not  again 
be  disturbed  before  use.  When  the  jars  are  full,  it  is 
advisable  to  bring  them  for  some  time  into  a  very  hot  room, 
e.g.  a  baking  oven,  so  that  the  jelly  becomes  covered  with 
a  very  thick,  hard  crust.  In  order  to  protect  the  surface 
from  the  entry  of  air,  the  jars  are  to  be  closed  by  a  moist 
bladder.  They  should  be  kept  in  a  dry  place,  not  too  warm. 
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lly.  all  ..or  tweet  or  leas  add 

autumn   pears  ar*  ..• .  of  apples,  baking  applet, " 

applet,"  and  other  varieties  ripening  in  the  autumn.  There 
need  be  no  hesitation  m  n^ing  toarith-sweet  or  sweeUtb-eonr 
apples,  but  a  moderate  ad<i  •  sugar  is  requisite.  It 

seems  to  be  ettablithed  that  the  jelly  from  pure  sweet  applet 
and  pear  juioe  keeps  longer  than  that  in  vthuh  sour  applet 

\Vrrr    Ml  .1. 

Reoipe  for  Lower  Rhine  fruit  j«-lly     Kqual  parts  of  applet 
and  common   beet  are  separately  half-U  ;!• -1    then  bru« 
undrr   a   pifst  togethrr  and    thr   juice   squeezed   out 

is  thru  placed  on   thr  fire  and  a  thick 

jrlly      Pears  may  also  be  used  without  any  different  treat* 

•  IM-IH-  necessary:   the  juice  is  i  a  condition 

suitable  for  boilinn.  then  frerd  from  stalk*  skins,  cores,  etc., 
and  evaporated  until  it  hecomes  a  solid  matt. 

Sweet  apples  are  generally  used  for  such  apple  jelly  ;  two 

of  the   best  ••*  are  the  hurttlimj.  which  is  the  most 

produr'm-  applr   f,.r  jrlly.  and   produces    1  5-18  per  cent,  of 

jrlly,  and    the  N          r   frrr/rs   r.-udily  .    they   are 

krpt   through   the  winter  on   the   ground   in  the  open,  later 

\    are   squeezed   and   U.ih-d   down    to   jrlly.     Thr    fruit 

must  be  ripe  for  storing,  if  it  is  to  produce  an  abundance  of 

••llv 

Manuf.irture  of  pure  beet  jelly,  especially  valuable  in 
poor  fruit-crowing  districts  and  in  district^  in  \\i.:rh  there 
has  been  a  bad  season :  The  apparatus  next  described  and  the 
manipulations  may  also  be  used  for  pure  fruit  jellies.  A 
thr  beet  has  been  freed  from  the  cluster  of  leaves,  it  is  washed 
in  lar-r  tulis,  or,  better,  in  rotating  lathwork  drums ;  it  then 
goes  into  a  round  copper  pan,  v.  hich 

In   ordrr   to   prwent    i'urning   to*  the  bottom. 

w.-ll  to  thr  pan   with  a  false  bottom  of  strong 

beet  must  be  continuously 

beaten  and  sttrr.-d  to  pin-,*.     The  tin  of  the  pan  is  arranged 
according  to  the  quantity  of  beet  to  be  worked.    The  qua- 
of  wain  100  kilos,  of  beet  (1  gal  Ih-X 

The  beet,  boiled  and  broken  down,  is  then  shovelled  with 
spades  int..  the  press  tub.  which  is  provided  with  a  grating 
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or  false  bottom,  so  that  the  sap  can  readily  iln\\-  I  hi 

grating  and  the  sides  of  the  tuh  are  lined  with  filter-eloth, 
which  is  also  placed  between  the  layers  of  beet  pulp  at  intervals 
of  about  six  inches;  old  coffee-bags  may  be  employed  in  plaee 
of  the  filter-cloth.  When  all  the  contents  of  the  pan  have 
been  introduced,  they  are  covered  over  with  tiller-cloth,  the 
wooden  cover  is  put  in  position,  and  the  vessel  subjected  to 
the  action  of  (hydraulic)  pressure.  The  expressed  juice  run> 
into  a  receiver,  from  which  it  is  pumped  back  into  the  pan. 
UK-  pan  which  was  used  for  the  first  process  may  now  be 
used  for  boiling  down  the  juice,  or,  on  a  larger  scale,  a  second 
pan  may  he  employed,  but  in  the  former  case  the  pan  must 
be  very  carefully  cleaned — scoured  with  sharp  sand.  The 
evaporation  then  proceeds  regularly;  towards  the  end  it  is 
better  to  add  a  little  oil  or  lard,  in  order  to  prevent  f  roth  in- 
and  l»uinin<r  to  the  bottom;  the  fire  is  also  slackened.  The 
consistency  of  the  syrup  is  judged  by  the  "  thread  "  te-t  : 
it  is  stiff  enough  when  a  thread  5  cm.  (2  in.)  long  can 
be  drawn  out  between  the  index  finger  and  thumb.  A  small 
spoonful  of  the  syrup  may  also  be  placed  in  a  shallow  iron 
vessel  and  cooled  in  cold  water,  when  the  consistency  may 
be  judged.  One  press  is  required  for  every  two  pans,  one 
of  which  is  used  for  boiling  the  beet,  the  other  for  thicken- 
ing the  juice.  The  whole  process  requires  on  the  average 
a  period  of  seven  working  hours.  The  finished  jelly  is,  as 
a  rule,  first  brought  into  earthenware  pots,  and  then,  when 
it  has  half-cooled,  into  the  vessels  in  which  it  is  to  be 
kept. 

The  utilisation  of  fallen  fruit  has  been  treated  by  a 
practical  fruit-grower  (7W,Y/.W/./-  //'//////•/»/•  ///<  Obst-  vn-l 
\  898): — In  the  first  place,  it  is  not  desirable  to 
allow  any  fallen  apples  to  spoil.  The  author  collected  the 
fallen  apples  in  July,  boiled  them  soft  with  much  water, 
and  then  stirred  up  to  a  paste  in  order  subsequently  to  obtain 
a  jelly.  The  mass,  which  was  obtained  from  quite  green,  unripe 
apples,  had  a  very  unpromising  appearance ;  however,  the  re- 
quisite sugar  was  added.  The  whole  process  therefore  was  : — 
The  unripe  apples  were  cleaned,  brought  into  the  boiling-pan, 
water  added  to  cover  them,  and  the  contents  then  boiled  and 
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.mil    a   Muul   paste    Wfta  productHl.      Thu  pa*t«  wa» 

red  to  it  ooane  linen  cloth   und  allowed   to  drain 

i  nice  was  then  boiled  with  au^ar  tu  a  jelly  : 

of  sugar  i"   1    lurr  of  nvrttp  ••   1  gal),  boiled 

tniUh  Tins  |.-1!\  from  unri|ie  applea  haw  ft  fine 
red-gold  colour  un<l  a  good  flavour;  itt  omt  i-  quite  low — 
1  11>.  costa  iint  .j.n!.-  threepence. 


CHAPTER    XXXIV 

THK   P.Y-PRODUCTS  OF   I'Al'Ki;   AND   PAPEE-PULP 

WORKS 

Utilisation  of  Waste  Matters  in  Paper  and  Paper-Pulp 
Works. — The  \va-ir  waters,  produced  in  boiling,  \v.i-! 
bleaching,  in  the  paper-machine  and  also  in  certain  sub- 
sidiary operations,  constitute  the  greater  part  of  the  By- 
products and  require  the  most  attention  (J.  l>.  H»lm. 
J  /•  Papier  in 'I  a -tn^  1894).  Fibres  of  all  kinds, 

tine  suspended  mineral  and  vegetable  compounds,  colours  in 
solution,  and  the  many  different  chemicals,  constitute  tin- 
impurities  and  the  materials  carried  away  in  the  waters. 
The  most  valuable  of  th<-s<-  substances  are  the  fibres  which 
originate  in  the  various  raw  materials.  In  order  to  retain 
them,  pulp-catchers  of  the  most  varied  construction,  settling 
tanks,  and  also  filters  are  used.  The  most  convenient  and 
cheapest  process  consists  in  first  allowing  the  waste  waters 
to  pass  a  good  pulp-catcher  and  then  to  deposit  in  settling- 
tanks  of  sufficient  size,  of  which  several  must  always  be 
provided,  for  alternate  use  and  cleaning.  They  should  also 
be  so  arranged  that  the  water  can  rise  through  a  considerable 
distance  and  flow  away  smoothly  over  a  considerable  breadth, 
so  that  everything  may  be  deposited  in  the  almost  motionless 
water.  The  separate  compartments  should  be  emptied  at  not 
too  great  intervals,  since,  in  consequence  of  the  presence  of 
the  various  organic  matters  in  the  deposit, decomposition  may 
readily  set  in,  which  would  also  attack  the  fibres,  makim,' 
them  lose  strength,  or  even  quite  destroying  them.  The 
regained  material  is  especially  suitable  for  grey  or  dark 
p-ickiiii:  paper.  Since  it  consists  of  the  finest  fibres,  it  should 
not  require  the  least  preparation,  but  can  at  once  be  intro- 
duced in  the  paper-machine.  If  suitable  papers  are  not 
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ma«i  ••covered  fibre  cam  readily  be  eold  at  a  good  price 

to   pasteboard-makers.      In  order  to  make   u 

|H,n.  u  is  pressed.  The  watte  waters  of  cellulose  works 
in  particular  carry  awa\  mu.  -h  good  pulp,  no  tliat  some 
arrangement  <>f  tlu-  km.  I  described  is  very  essential  As  regards 
the  separate  divisions  of  the  manufacture  from  which  the 
waste  waters  are  derived,  th.-  liquors  of  the  rag-boiler  are 
first  to  be  considered  ;  they  contain  so  little  fibre,  that  they 
may  be  exclude  the  fibre  recovery.  <>n  the  other 

li.m.l.  they  are  very  n«  h  in  nitrogen,  which  results  from  the 

>ur  matters  extracted  from  the  rags, 

since  they  also  contain  lime  they  produce  an  excellent 

;    i       For  this  purpose  they  are  run  into  a  pit.  from 

whirl  i   they  can  be  withdrawn  as  required.     The  offensive 

odour  is  removed  by  gypsum,  which  also  results  from  by- 

products.    These  waters  may  also  be  used  for  moistening 

th<-  heaps  of  fertilisers  which  are  composed  of  other  waste 


The  waste  liquors  of  cellulose  works  are  of  different 
composition  according  as  soda-  or  sulphite-cellulose  is  made, 
In  the  former  case  the  usual  method  for  regaining  the  soda 
is  employed,  in  which  the  very  <lilute  li.junrs.  which  cannot 
profitably  be  calcined,  are  used  to  dissolve  fresh  portions  of 
soda.  For  sulphite  liquors  there  is  not  yet  known  a  really 
useful  and  practicable  process  of  recovery  or  of  further 
treatment,  in  «>nl«T  t"  "l-tain  tVJlvk  Mid  MfU  M  •-  • 
substances.  They  can,  however,  generally  very  well  be  used 
for  mammal  purposes,  after  tin-  free  ad*  I  has  been  neutralised 

ilk.  il  in.-  .-;  lime  waste,  which  is  always  simultaneously 
produced.  This  is  an  u..-\p--i.  •:••••  process,  if  conducted  as 
mentioned  above  for  the  liquors  from  the  rag-boiler.  Win- 
has  been  tn-i.  it  has  been  found  that  all  the  honors  could  be 
disposed  of  in  this  manner,  ami  thus  the  nuisance  of  the  waste 
waters  quite  removed.  Also  tin-  1:  ,u--r.  in  consequence  of 
the  bisulphite  and  tain  it  contains  is  an  excellent 

r  alum  and  sulphate  of  alumina  in  rosin  suing. 
1  1  may  also  very  well  be  used  .vn  and  black  colour*. 

The  waters  from  the  beating-engine  are  those  from  which 
is  most  important  to  recover  the  fibre.     Those  from  the 
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paper-machine,     hnwcvei.     which     also    contain    cli 

Mri ML: -matters,  and  the  like,  in  order  to  utilise  i1 
substances  as  far  as  possible,  are  best  used  over  a 
several  times  by  taking  them  back  repeatedly  to  till  tin 
beating-engine,  to  dissolve  starch  and  clay,  or  to  the  rai;- 
boiler.  Since  a  certain  quantity  of  water  can  only  tnke 
uj>  a  certain  quantity  of  foreign  matter  under  given  condi- 
tions, it  is  easily  seen  that  the  loss  is  considerably  reduced  in 
this  manner.  The  composition  of  the  paper  is  naturally 
very  important.  With  paper  which  is  not  sized,  coloured.  <T 
weighted,  such  a  mode  of  treatment  is  unnecessary.  In  tin- 
case  of  the  water  from  highly  coloured  paper,  which  would 
strongly  contaminate  the  river  into  which  it  flowed,  it  would 
be  advisable  to  beat  and  wash  the  rags  from  the  boiler  with 
it,  by  which  means  the  colouring  matter  would  be  partially 
fixed  and  partially  destroyed.  The  bleaching- powder  residue 
is  also  to  be  considered  along  with  the  waste  waters. 
1 1  cannot  be  employed  as  manure.  It  is  best  collected  in  a 
pit  and  converted  by  stirring  with  soda  solution  into  calcium 
carbonate,  or  with  sulphuric  acid  into  gypsum,  both  of  which 
may  be  employed  as  fertilisers,  especially  when  mixed  with 
the  above-mentioned  liquors,  or  they  may  be  used  as  fillers 
if  the  residue  was  pure.  Carbonate  of  lime,  which  is  less 
suitable  for  use  as  a  filler,  may  be  converted  into  quicklime 
in  a  small  limekiln. 

Of  less  importance  are  the  residues  of  rosin,  colour,  and 
china  clay,  but  if  they  have  accumulated  or  are  produced  in 
large  quantity,  they  are  mixed,  allowed  to  dry  in  the  air, 
ground  with  a  suitable  filler  on  an  edge-runner  mill,  and  used 
as  a  substitute  for  earth  pigments  for  common  papers.  An 
excellent  earth  pigment,  as  a  substitute  for  dark  ochres  and 
umber,  may  be  obtained  in  sulphite-cellulose  works  by  treating 
the  burnt  or  spent  pyrites,  which  consists  to  a  great  extent 
of  ferric  oxide.  The  material  is  first  broken  up  under 
stamps  to  a  hazel-nut  size,  the  finer  portion  sieved  off  and 
levigated.  There  results  a  very  fine,  soft  colour  of  great 
staining  power.  In  view  of  the  quality  of  the  material,  the 
levigating  apparatus  may  be  of  very  primitive  construction, 
the  cost  of  working  consists  only  of  the  labour,  and  the 
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process   is  very  remunerative.      The   larger   pieces  of   the 

humt  |,\ ...',-  •...-.:!;  r.-in.itii  are  composed  mostly  <>f  un. 
huint  pyrites  and  are  taken  back  to  the  furnace. 

Tlu?  grej  arsenic  Hublimate  is  to  he  regarded  as  an 
umiujM.:  ,f  cellulose  work  deposited  in 

the  gas  flues,  and  is  generally  disposed  of  in  the  wash  waters, 
is  a  grievous  wrong  to  the  Hsh,  :  harmful  at  very 

great  dilutions — far  more  so  than  all  the  waste  liquors.  The 
deposit  is  formed  in  the  pipes  in  solid  form,  so  that  it 
can  readily  be  collected;  in  large  parcels  it  always  finds 
purchasers.  As  a  result  of  the  fr«-.ju, -nt  i>l»wpipe  soldering!, 
there  is  gradually  formed  in  the  gas-producing  apparatus  a 
residue  of  cadmium,  un  uncommon  and  dear  m  •»  all 

other  hranrh.-s  ,  y,is  collected  for  utilisation.  Finally, 

calcium  m»in».ul|»hite  and  gypsum  separate  from  the  sulphite 
liquor  on  standing,  and  also  <>n  i....l:i,  •  The  former  can  he 
used  as  a  soli  .nit  beooYertediiitogypfUa,of 

it  may  be  mixed  with  the  fertilisers  already  mentioned ;  also 
ii  may  be  converted  by  sulphuric  acid  or  a  warm  solution 
of  sodium  snip:  »  gypsum,  or  by  soda  into  calcium 

carbonate,  in  which  last  case  it  is  again  used  in  preparing 
fresh  boiling  liqu«.r:  it  is  also  used  for  this  pnrjose  without 
in. -Hi.  hut  since  it  is  not  finely  divided,  hut  is  generally 
caked  together  and  encrusted,  it  has  not  been  found  very 
suitable. 

The  residues  of  the  soda  recovery,  i.e.  of  causticing,  in 

soda-cellulose  works  are  of  particular  importance — in  the 
place,  because  of  their  great  quantit  >  by-product 

consists  essentially  of  carbonate  of  lime,  contaminated  by  soda, 
carbon,  and  other  matters.  It  is  best  utilised  by  burning 
after  it  has  dried  to  a  certain  extent :  the  requisite  quicklime 
is  thus  re-obtained.  In  consequence  of  the  large  quantity  to 
be  dealt  with,  continuous  working  is  necessary,  and  thus  fresh 
lime  is  continually  produced.  For  conversion  into  gypsum. 
th<>  by-product  is  treated  with  Hulphuric  acid;  the  soda  salt 
must  be  completely  neutralised  if  the  gypsum  is  to  he  used 
as  a  fertiliser. 

Certain  by-product*,  whi.-h  do  not  come  in  contact  with 
water,  are  produced  in  wood-pulp  and  cellulose  factories,  vix. 
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the  waste — sawdust,  bark,  and  other  pieces  of  wood — obtained 
in  cutting  and  dressing  the  wood.  The  sawdust  constitutes 
an  excellent  fuel  when  burnt  in  specially  constructed  grates; 
the  bark  is  used  as  litter  for  cattle,  and  is  in  demand  for  this 
purpose  by  farmers.  The  two  substances  together  can  In- 
worked  into  a  species  of  cellulose,  an  operation  which  is 
only  found  profitable  when  conducted  in  boilers  specially 
constructed  for  the  purpose.  Chance  pieces  of  bark,  larger 
pieces  of  wood,  the  waste  from  the  grinding  apparatus,  and 
the  dust  from  the  sieves  cannot  profitably  be  separately 
treated. 

The  last  waste  product  to  be  mentioned,  but  the  first  in 
the  actual  manufacture,  is  the  rag  dust,  which  by  itself  con- 
stitutes an  excellent  fertiliser.  The  fibre  it  contains  may  be 
regained  by  stirring  with  water  and  running  off  the  liquid 
after  a  short  time,  when  the  fibre  is  carried  away,  but  tl it- 
dust,  sand,  and  all  heavier  particles  remain  behind. 

The  damaged  paper  is  also  to  be  reckoned  as  a  by- 
product. It  is  unnecessary  to  say  anything  concerning  its 
utilisation ;  it  is  always  produced  in  every  process ;  it  is  only 
mentioned  as  an  example  to  demonstrate  that  the  further 
treatment  of  waste  matters  is  always  profitable,  and  occasion- 
ally very  profitable.  Such  utilisation,  an  important  factor 
in  the  balance  sheet  of  a  paper  or  paper-pulp  works,  must 
increase  in  importance  in  view  of  the  present  low  prices. 
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IAI:    OILS 

Utilisation    of    the    By  Product!.— The  caustic   soda 
solution    used    in   refining  oils   contain*  creosote,  which   is 
ly  used  directly  as  soda-creosote  for  impregnating  mine 
.  and  is  partly  worked  up  into  carbolic  uci  'his 

thr  liquors  are  mixed  with  the  -nlj.himr  acid,  wi 
has  also  been  used  for  reHning  the  oils,  until  the  reaction  is 
stroi  I.       In  this  case,  acid  sodium  sulphate  is  pro- 

duced, which  is  more  soluble,  and  le«s  hinders  the  aepanr 
of  the  creosote  than  the  more  dinVuhly  *..],  -ral  salt. 

salt  liquor  is  set  aside  to  crystallise,  and  the  separated 
salt  sold  to  soda  or  glass- wor! 

In  decomposing  with  carbonic  acid,  which, accord 

! \iraffin  Ind.\  also  see  p.  186),  is  obtained 

from  l.urnin-  coal,  the  mixture  of  soda-creoaaie  and  water  in 

equal  parts  must  be  cold.     Carbonic  acid  is  pasaed  in  until 

tlu>  liquid  is  saturated  and  froths  up  violently  for  about  an 

h.mr.     Thf  separated  soda  solution  is  evaporated  to  dry  new, 

ted,  dissolved  in  water,  causticised  with  lime,  the  caustic 

liquor  drawn  off  from  the  chalk  mud,  and  concentrated  t«» 

I        The  caustic  soda  solution    thus  obtained  still 

contains  impuriiu's  and  can  only  be  used  to  separate  the 

creosote  from  crude  oils. 

creosote,  separated  by  one  or  the  other  process, 

wa>  may  be  brought  into  the  mark'  ised 

telegraph  poles,  railway  sleepers,  etc.,  also  as  a 

mi       \\  tillrd.  it  gives  a  fluid  oil  of  0*965 

specific  gravity  ami  with  a  .string  odour,  which  is  used  as  a 

lie  name  of  creosote  oil,  or  in  the  nmnu- 

lienol  dyes.     By  repeated  solution  in  cau- 

i 
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decomposition  with  sulphuric  arid,  distillation  over  imn  tilings, 
and  finally  over  green  vitriol,  a  quite  white  oil  is  obtained. 
The  suhstancc  produced  under  the  name'of  creosote  by  t la- 
mineral  oil  works  in  Saxony  is,  according  to  Grotowsky,  simply 
phenol  and  cresol. 

The  acid  resin  drawn  oft1  from  the  refining  apparatus  is 
mixed  with  hot  water  in  suitable  vessels,  and  washed  by  direct 
steam  ;  on  standing  the  empyreumatic  resin  separates  out  at  the 
top.  The  recovered  acid,  which  is  coloured  black  by  organic 
matter,  is  sold  at  a  strength  of  40-50°  B.  to  superphosphate 

ks,  where  it  is  used  for  dissolving  phosphates  and  bones. 
The  resin  is  well  washed,  mixed  with  any  unutilised  creosote, 
and  subjected  to  distillation,  when,  according  as  tar  or  pitch 
is  required,  little  or  much  creosote  oil  is  distilled  oil. 

The  bone  black  used  in  refining  paratlin  is  boiled  out 
with  water,  then  heated  in  horizontal  retorts  to  drive  off  the 
residual  parallin,  and  finally  converted  into  superphosphate. 


BAPTE1  vi 

i  i  i;  WASH: 

Utilisation    of  Furrien'  Watte.— Furriers   produce  a 
quantity  of  waste,  which  can  only  partially  be  employe! 
neat  and  careful  to  produce  fur  articles.    A  large  pro- 

of  the  smallest  cuttings  constitutes  valuable  material 
ttiuak.  :  utiing,  should  negle. 

have  at  his  side  a  small  basket,  into  which  tl,.-  dippings  can 
be  thrown ;  otherwise,  after  first  being  dirtied  on  the  floor, 
v  have  to  be  sorted  out  from  other  cuttings  of  all  kinds, 
waste  pieces  may  be  utilised  as  described  below. 

waste  grey  pieces  of  monkey  fur  are  used  to  fill  the 
star-shaped  and  round  mosaic  fur  covers  of  opera -basket*. 

feet  and  heads  of  astrachan,  cart-fully  titled  together, 
afford  a  material  for  covering  gloves  and  hunting-mittens. 

Pieces  of  bear-skin  of  all  kinds  are  in  great  demand  by 
brush  makers. 

Cuttings  of  beaver  and  musk,  even  the  smallest,  are 
sought  after  by  hatniakers  at  a  good  price.  The  forehead 
pieces  of  beavrr  skins,  placed  together  with  the  hairy  side  out- 
wards, may  be  well  used  as  tiiuunin^s  <>n  furs;  larger  pieces 
are  very  suitable  for  caps.  The  heads  of  musk.  \s 
eyes  and  ears  taken  out  l»y  tu<>  cuts  going  from  the  eye  over 
th«-  r.ir,  rut  mi.,  triangular  shape  and  joined  together  star- 
wise,  may  be  used  for  linings,  as  also  may  the  short  ends. 

Long-haired  pieces  of  badger,  such,  for  example,  as  are 
nit   out  of  the  middle  in  making  covers  for  knapsacks,  are 
v  prized  by  brushmakers. 

:  the  tails  are  used  in  making  boas,  and  are  also  the 
most  valuable  material  for  ornamenting  opera- basket*,  foot* 
warmers,  gloves,  etc. 

Goose  and  swan :  the  feathers  are  plucked  from  the 
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pieces  and  used  for  stuffing  muffs.  Powder-pulls  may  be 
made  from  tin-  larger  side  pieces. 

Grebe:  wings  joined  to  heads,  or  half  small  wings,  make 
handsome  ornaments  for  bonnets  of  seal  and  rabbit-skin,  or 
of  seal  and  mu>k. 

Hare  :  the  ears  of  hares  are  frequently  set  together,  i.e. 
stitched  near  together  on  linen,  ami  used  in  making  hunting- 
mittens  and  caps.  This  process  is,  however,  not  to  be  recom- 
mended. The  hatmaker  takes  all  the  rest,  with  the  ex-  •«  -ptinn 
of  the  black  pieces,  which  may  occasionally  be  sold  to  toy- 
makers. 

Krmine  >craps  are  frequently  bought  in  order  to  make 
imitation  tips;  but  this  is  only  done  when  the  pieces  are 

and  of  good  size,  and  ermine  skins  are  very  dear. 

Polecat:  the  scraps  are  bought  by  the  Greeks  to  mak.- 
linings;  the  heads,  when  preserved,  on  account  of  the  ex- 
pression, are  used  for  ornamenting  hunting-muffs;  also,  when 
cut  into  triangular  pieces,  for  the  mosaic  covers  of  opera- 
baskets.  The  tails  are  used  in  brushmaking. 

Rabbit-skins  :  the  heads  of  large  skins  are  put  together 
to  make  wristbands,  those  of  small  skins  for  trimmings.  Large 
sides  may  often  be  put  together  to  make  collars.  All  the 
rest,  with  the  exception  of  the  black  portions,  is  used  by  the 
hatmakers. 

Cat-skins  produce  little  waste.  Good  cat-skins  when 
damaged  may  be  used  as  tips  in  white  rabbit  muffs.  Tails 
are  practically  of  no  value. 

Lynx:  the  feet  may  be  made  into  cheap  trimmings. 
There  is  practically  no  other  waste. 

Marten:  the  foreheads  may  be  used  for  the  mosaic  covers 
of  opera-baskets,  as  also  the  throats,  which  may  be  used 
together  with  the  feet  for  linings  similar  to  sable,  but 
heavier.  The  tails  are  used  for  decorating  ornaments,  and 
also  in  brushmaking. 

Mink  :  the  cuttings  are  put  together  by  the  Greeks  ;  the 
tails,  like  those  of  the  marten,  are  used  for  ornamenting  ladies' 
trimmings,  and  for  borders.  The  foreheads  are  also  used  for 
making  the  fur  covers  of  opera-baskets. 

Otter:    fine  material   for   hatmaking,  but  generally  put 
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tog*  furrier,  plucked,  nml  dyed     The  tail*,  when 

PHI  t-.-j.  :u  l.amWne  and  dm.iM.-  hut. 

Sea  .ood  pieces  are  highly  prized  iia  they 

an  pm>. -ipai:  i  together  for  cap  linings 

Sheep-skins:  large  pieces  are  joined  together  for  lining 
opeta-beakeli 

Itaccoon :  the  hairy  sides  are  joined  together  for  sleeve*, 
or  even  for  fur  lining :  the  heads  are  used  for  trimmings 
on  M.i.-;.  :  i  \Mth  raccoon  borders;  the  taila  give  durable 

itmngs, 

Seal-kin  piece*  are  valuable.  In  England  the  smallest 
are  joined  together  for  caps,  etc. 

tails  are  bought  by  brushmakers.  The  white 
and  U.i'  k  foreheads,  properly  joined  together,  and  often 
worked  in  with  triangular  pieces  of  black  cat-skin,  make  very 
handsome  trimmings,  especially  for  fox-sk 

Goat-skin  waste  is  bought  l>\     rush  makers. 

The  Waste  of  Tanned  Sheep  and  Lamb-Skint,  as  pro- 
duced in  the  clothing  industry,  is  mainly  utilised  by  shaving 
off  the  wool,  win* -It  is  used  in  cloth-making,  whil-t  the  leather 
is  bought  by  makers  of  prussiate  of  potash,  hide-glue,  and 

:icial   manures.      Gawalowski    has   discovered  a  method 

nakes  it  possible  not  only  to  separate  the  wool  from 

the  leather  in  it*  original  length  ami  without  loss  of  strength 

spinning  an  purposes,  but  also,  when  possible,  to 

obtain  the  leather  in  a  commercially  useful  form. 

If  the  skins  are  immersed  in  a  moderately  strong  solution 
of  caustic  potash  or  soda,  the  wool  hairs  are  in  a  short  time 

rely  dissolved,  and  there  remains  a  bare,  slippery  K 
\\hi.-h.  after  well  washing  with  water,  is  an  excellent  raw 
mat*  ture  of  prussiate  of  potash  or  glue. 

Since  the  wool  is  entn.lv  dissolved  in  the  alkulim*  solution, 
r  can  be  used  for  the  preparation  of  ammonia,  and 
especially  for  "  animalising "  vegetable  fabrics,  so  that  they 
may  dye  more  rapidly.  This  process  may  be  applied  in  the 
manufacture  of  jute  carpets,  and  in  weaving  jute  tapestries 
and  hangings. 

If  the  skins  are  immersed  in  strong  ammonia,  the  leather 
is  attacked  in  such  a  manner  that,  on  taking  out  after  an 
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iuuiiereion  of  some  duration  and  drying,  first  in  the  air.  thru 
at  30— 40° C.,  it  is  now  in  the  form  of  somewhat  triable 
pieces  of  skin  It  is  then  only  necessary  to  brin^  tin-  wool 
into  a  tearing  or  hcatim,1  machine,  ami  next  to  card  it.  in 
order  to  obtain,  on  the  ..m-  hand,  the  wool  entirely  as  a 
good  textile  material,  and,  on  the  other,  the  leather  waste  in 
the  form  of  a  hide  powder,  which,  like  flesh -meal  and  bone- 
meal,  is  an  excellent  fertiliser. 

If  the  skins  are  immersed  in  a  moderately  strong  solution 
of  an  alkaline  carbonate — carbonate  of  potash,  etc. — the  hide 
swells  up  considerably  in  two  to  five  days,  when  the  wool  can 
be  easily  and  completely  separated  by  suitable  apparatus  fmm 
the  moist  and  pliable  skin,  so  that,  on  the  one  hand,  there 
results  a  leather  waste,  as  in  the  first  method,  and,  on  the 
other,  wool  exactly  as  in  the  second  method.  This  last  pro- 
cess, accordingly,  unites  the  advantages  of  the  former  methods, 
it  is  the  most  simple  and  most  lucrative,  and  also,  up  to  the 
stage  of  the  mechanical  separation  of  the  wool,  the  cheapest. 
IVussiate  of  potash  works,  which  work  up  "dry  liquor"  into 
black  potash,  may  combine  this  minor  industry  with  their 
main  process  in  a  rational  and  lucrative  manner,  since  the 
leather  is  an  excellent  material  for  adding  to  the  melt,  ami 
their  black  potash  is  already  obtained  containing  nitrogen. 
The  saleable  wool  will  then  produce  a  not  inconsiderable 
profit. 


CII  \  I'TKi:     X  \  \  \  1  I 

w  LOT     PBQD1  'i.i'    IN    mi.   MAM  i  \«  M'RE 
PABCHMEN1    PA] 

Utilisation  of  Parchment  Paper  Waste.— r.  1>.  Ceeb 
has  given  an  account  of  tl..-  utilisation  uf  the  waste  from 
part-Inarm  |>aper  works  m  the  preparation  of  oxalic  acid. 
II'  remark  kbal  tin*  cl»i.-i  attention  in  making  oxalic  acid 
from  pur  hmrnt  paper  waste  must  be  devoted  to  a  thorough 
washing  of  the  latter.  According  to  the  method  of  mainl- 
and introduced  by  Roberts,  Dale,  &  Co 
Wai  by  fusing  sawdust  with  caustic  potash  (se* 

1 10),  pan  lmi<  ni  paper  waste  must  not  only  give  a  suflk 

I  of  ox  I -at  its  preparation  from  this  material 

would  not  be  affected  by  the  colouring  matters  which  arise  in 

reatment  of  hard  woods. 

The  process  of  manufacture  is  the  same  as  in  the  pre- 
pora  oxalic  nciil  from  sawdust  (compare  the  details  of 

this  application  of  sawdust).     .1    I 'pmann  (Post's  ZeiU.  j 

<.  Grosttj'  II  ;  i  ! .  :;,  irka,  in  regard  to  Cech's  proposal, 
i  li<-  process  of  converting  cellulose  into  oxalic  acul  by 
fusion  with  alkali  is  not  new,  since  it  had  already  been 
confirmed  by  experiments  on  the  small  scale,  before  the 
intrmluetion  of  the  present  usual  im-thud  of  making  oxalic 
acid;  on  the  other  hand,  it  cannot  be  denied  that  there  had 
been  no  previous  puhlihhed  proposal  to  utilise  cellulose  in  this 
mam.  ;  Vow,  Upmann  consider*  that  whether  parchment 
paper  waste  may  really  be  a  suitable  substance  to  replace 
sawdust  cannot  be  decided  a  priori,  since,  apart  from  the 
<iuesti*>n  \\h.-ih.T  siiMicirni  raw  material  could  be  obtained, 

>uld  have  to  be  compressed  for  transport  to  a  distance? 
and  the  complete  washing  would  be  attended  with  more 
ditiirultv  than  w..uli]  be  believed  at  first  right  Abo.  the 
subsequent  di\:i..:..f  the  paprr  inuld  not  well  lie  obviated; 
thus  ih'  xpcnse  which  is  lacking  in  the  case 

of  sawdust,  hut  whi.-h  mi-ht  be  compensated  by  a  larger  yield 
of  ox. i 


CHAPTER    X  X  XVIII 
MOTHKII-OF-1'KARL   WASTE 

Utilisation  of  the  Waste  of  Button-Making.  A  snl»- 
stance,  which  formerly  could  not  be  utilised,  is  the  lining  «  ui 
out  by  button-makers  from  the  shells,  tin-  innermost  layer 
of  which  is  the  so-called  "  mother-of-pearl."  The  sugge*: 
was  made  to  turn  this  waste  into  a  fine  powder,  when  a 
bronze  powder,  of  a  silky,  metallic  lustre,  was  obtained,  which 
can  be  employed  in  many  ways,  especially  since  it  can 
coloured  to  any  shade.  The  pulverisation  of  the  mother-of- 
pearl  waste  is  accomplished  in  the  same  manner  as  that  of 
wood  which  is  to  be  worked  up  into  wood-pulp;  /.<.  tin- 
waste  is  ground  by  a  suitable  rotating  grindstone,  in  such  a 
manner  that  it  is  first  beaten  to  pieces,  and  then  brought  into 
a  cylinder,  in  which  it  is  pressed  on  the  grindstone  by  means 
of  a  piston.  The  powdered  mother-of-pearl  obtained  in  this 
manner  is  then  levigated,  and,  after  drying,  brought  on  tin- 
market,  with  or  without  previous  dyeing.  In  order  to  con- 
vert mother-of-pearl  into  a  glittering  powder,  suitable  for 
makers  of  artificial  flowers,  the  shells  are  first  treated  in 
closed  vessels  with  high  pressure  steam,  after  which  they  can 
readily  be  powdered.  The  use  of  this  powder  in  making 
wall  papers  is  also  said  to  be  profitable :  for  1  sq.  metre  there 
is  required  3*5  grms. ;  thus,  for  a  roll  of  paper  9 *5  x  0*5 
metre  (31  ft.  x  20  in.)  there  would  be  required  about 
1  -I  grms.  (£  oz.)  of  powdered  mother-of-pearl,  the  cost  of 
which  is  1  pfennig  per  grin.,  or  10  marks  per  kilo.  (4s.  5d. 
per  lb.).  The  chemical  works  of  M.  Hess,  at  NeufUnfhaus, 

nna,  produce  "  pearl  silver." 
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Preparation  of  a  Resin-like  Substance  from  the  Sul- 
phuric Acid  used  in  Refining  Petroleum.-  \V.  1*.  Jenny, 
of  Boston,  has  pbtained  a  patent  t<»r  the  preparation  of  a 
substance  K  •  resin  from  the  waste  sulphuric  acid  of 

petroleum-  refining.    The  sulphuric  acid,  which  has  been  used 

n-  tin  in-   petroleum  or  shale  oil,  is  mixed  with  an  equal 

une  of  \\  en  two  layers  form     Uu-  UJ.;.«T  consists 

of  a  thi<  k  oil  of  objectionable  inl-air,  the  lower  of  dilute  Mil- 

ph>.  ,e  oil  is  repeatedly  washed  with  boiling  water, 

iin.illy  with  tin-  of  a  little  soda,  and  is  then  distilled. 

r    the    oil    distilling   below   250°  C.   has  come  over,  a 

rent  of  air  is  blown  by  means  of  a  suitable  arrangement 

for  forty-eight  hours  through  the  residual  oil,  the  operation 

being  conducted  in  the  retort  used  for  the  distillation.     lur- 

ing this  process  the  oxygen  of  the  air  is  eagerly  absorbed  by 

on  cooling,  solidifies  to  a  deep  brown  mass 

similar  to  n- 

Another  method  for  obtaining  this  resin  consists  in  heat- 
ing the  residual  acid,  which  contains  the  oil  in  solution,  for 
several  days  at  100-150°  C'.,  until  a  test  portion  sinks 
poured  into  water.  The  mass  is  then  poured  into 
and  washed  with  a  large  quantity  of  water,  or 
an  equal  volume  of  petroleum  ether  is  first  added.  In  the 
former  case  the  resin  separates  on  the  bottom  of  the  washing 
vessel  ;  in  the  latter  case  it  remains  dissolved  in  the  naphtha, 
and  floats  on  the  surface  of  the  a 

The  produ*  i   is  of  a  more  or  less  hard   nature 

according  to  the  extent  of  the  ozi  u  insoluble  in  w.. 

alkalis,  and  ul«,,hol.  hut  dissolves  readily  in  all  fats,  animal 
ami  Kg  K  naphtha,  benzol,  chlon-f^nn.  elher,  carbon 

im 
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bisulphide,  amyl   alcohol,  spirits  of  turpentine,  and  in  sul- 
phuric arid  of  66°  B.      When    melted   with  gutta-percha  or 
caoutchouc   in  varying  proportions  it    forms  an  elastic  sub- 
iiieh  can  l>e  used  for  iiiMilatin.i:  purposes. 

Tar  and  other  Products  from  Petroleum  Residues.  - 

.v   has  investigated  the   composition  of   tin-   tar  obtained 
in  making  illuminating  .uas  from   petroleum    residues   (Toli/t. 

/i..,  229,  p.  353;  Post's  Zeits.  j.  //.  cktm,  •-'•.,  III. 

30,  244,  506).  In  this  method  of  making  gas  the  petroleum 
residues  are  subjected  to  dry  distillation  in  retorts  filled  with 
wood,  when  they  produce  illuminating  gas  and  a  tar  of 
specific  gravity  1*015.  If  the  latter  is  tajvcn  through  the 
retorts  a  second  time,  only  a  very  small  quantity  of  gas  is 
produced,  and  the  tar  is  but  little  altered;  it  has  now  the 
specific  gravity  of  1*207,  and  possesses  all  the  properties  of 
coal-tar.  It  begins  to  distil  at  80°  C.,  and  gives  thud  dis- 
tillates below  200°  C.  ;  at  higher  temperature  solid  sub- 
stances are  formed,  but  later,  above  300°  C.,  oils  again  come 
over,  which,  however,  separate  crystalline  compounds.  A 
more  exact  examination  of  the  distillate  gave — below  200°  C., 
13*9  per  cent,  containing  4*6  per  cent,  of  benzene,  5*2  per 
cent,  of  toluene  and  xylene;  from  200-270°  C.,  26'9  per 
cent;  from  270-340°  C.,  8'6  per  cent,  containing  naph- 
thalene, cumene,  and  petroleum;  above  340°  C.,  27*5  per 
cent,  containing  3'1  per  cent  of  pure  anthracene;  tin- 
residue  in  the  retort  was  20*6  per  cent. 

This  tar  affords  the  possibility  of  utilising  the  petroleum 
residues  in  districts,  which  are  rich  in  petroleum,  to  produce 
substances  which  can  be  used  in  the  manufacture  of  aniline 
dyes  and  alizarine.  The  quantity  of  petroleum  residues 
produced  in  Russia  alone  was  estimated  by  Letny  at  98,000 
tons  in  the  year  1878.  Of  this  only  a  small  portion  was 
used  for  heating  the  distilling  apparatus,  another  poition 
went  into  the  interior  of  Russia  for  gas-making,  whilst  more 
than  half  remained,  and  was  burnt  up  outride  tin-  works,  owin^ 
to  lack  of  storage.  Then  is  no  doubt  that  tin-  i'utmv  will 
find  in  these  petroleum  residues  a  valuable  material  for  the 
production  of  aniline,  ali/arine,  etc. 

In  order  to  ascertain   the  condition-   nn^\    favourable    i« 
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ih<  .11  of  Ur,  petroleum  residue  of  specific  gm 

0-872,  and  was  passed  through  red-hoi 

I'll—  "tree   (4    ft.     1     in.)    hmg   and    5    cms. 

M  i   vs.de,  filled  with    carbon.      Irregular  heating  j: 
rise  to  very  different  result*      I      -tie  case  100  grma,  give 
1  grma.  of  tar  sn  hues  of  gas;  in  anot  ;«sri- 

men  -mm.  of  Ui  •   htn-h   of  kM,.      At   higher 

l*ratures  the  yield  of  gas  was  higher — up  to  a  certain 
t.-iMpn.it  MM-,  above  which  the  yield  again  became  lesf.     NN 

!><•  decomposition  in  :!».-  pi|»es  proceeded  irregu- 
larly until  carbonaceous  deposits  had  formed  from  the 
•leuiii  decomposed,  winch  deposits  then  facilitated  the 
decomposition  Th.  urti..u  is  the  same  when  the  pipe  is 
filled  with  broken  brick,  asbestos,  etc.  Very  porous  carbon, 
plai  A. is  .still  hail  ordinary  carbon ;  those  sub- 

h  most  readily  absorb  gases  cause  the  production 
he  most  produced  be  again  passed  through 

under  pivssuiv  it  is  considerably  decomposed,  carbon 
:»g  deposited.      Without  increase  of  pressure,  however,  it 
suffers  practically  no  alt*  The  specific  gravity  of  the  Ur 

T  exceeds  0*8889  ;  it  contains  a  mixture  of  amylene  and 
ben  _8  per  «  •'•  per  cent;  toluene, 

"•   per  cent  :    mixture  of  toluene  and   xylene,  6*8   per 
j*»r  cent  boiling  below  320  •  '5*0 

cent  above  320°  C.     Solid   hydrocarbons,  such  as  naph- 
thalene  and    anthracene,   could    not    U»    detected,  which   is 
:U-d   l,y    b-tny  to  the   fact    that   tin-    jK-troleum  vapours 
<•  passed  through  too  short  a  layer  of  carbon.      In  fact, 
ta  are  used,  t:  :  of  i.ir  is  lower  the  less 

coal  is  present  in   the  retorts;  accordingly,  the  quantitative 
yield  of  1  the  percentage  of  M.I:.!   hydrocarbons  it 

is   proportion .il    v    th.-   dimensions  of  the   layer  of  carbon 
thr-Mijh  \vh  ;..-troli-um  \.IJH.UI  is  passed.     In  working 

on    th.-     mall   scale,  amylene,  hezylenc  were   always 

.  l>ut  not  when  gas  ret*-:  used.     Steam  passed 

tip  with  (I.  am  residues  was 

a*  M  tin-  •••  i.  l»y  tin-  applioaUon  of 

pressure  the  yi<ld  ..i  tar  was  always  reduced.     Similarly  t..  th.- 
tar.  the  gas  d  u  oomposition  according  as  it 
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on  the  large  or  small  scale.  In  the  latter  case  it  contained, 
in  addition  to  hydrogen  and  marsh  gas,  ethylene,  propyleue, 
butylene,  acetylene,  and  crotonylene. 

Petroleum  Residues  as  Fuel  for  Cupola  Furnaces.— 
The  introduction  of  pulverised  fuel  in  cupola  furnace  practice 
effects,  on  the  one  hand,  the  oxidising  action  of  the  excess  of 
blast,  and,  on  the  other  lum«l.  prevents  the  formation  of  pro- 
tuberances on  the  tuyeres,  and  the  attendant,  inconveniences. 
1  lu-  carbon  deposited  on  the  walls  of  gas-retorts,  and  the 
residues  obtained  in  petroleum  n-lining,  are  the  most  suitable 
fuels  to  be  used  in  the  pulverised  state,  since  they  are  com- 
pletely free  from  ash.  W.  Batty,  of  New  York,  injects  these 
substances,  in  a  state  of  fine  dust,  with  the  blast,  and  obtains 
the  following  advantages: — (1)  The  whole  of  the  oxygen,  as 
it  enters  the  zone  of  fusion,  can  at  once  combine  with  carbon, 
by  which  means  a  powerful  neutral  or  reducing  flame  is  pro- 
duced ; — the  quantity  of  carbon  introduced  can  readily  be 
regulated  as  may  be  necessary ;  (2)  the  iron  becomes  hotter, 
and  instead  of  oxidation  occurring  through  the  presence  of 
an  excess  of  air,  the  iron  readily  takes  up  carbon  in  the 
atmosphere  of  carbonic  oxide  impregnated  with  heated  carbon  ; 
(3)  in  consequence  of  the  higher  temperature,  the  slag  is  more 
fluid  ;  hence  (4)  the  formation  of  protuberances  on  the  tuyeres 
is  avoided ;  (5)  the  loss  of  metal  is  lower.  On  account  of  the 
partial  carbonisation  of  the  iron,  the  possibility  of  selecting 
scrap-iron,  which  is,  as  far  as  possible,  free  from  sulphur  and 
phosphorus,  is  of  especial  importance  to  the  quality  of  the 
castings. 

Utilisation  of  the  By -Products  and  Chemicals  of 
Mineral  Oil  Works.  —  Grotowsky  has  made  certain  note- 
worthy observations  on  this  subject  (Post's  Zcits.  /.  d.  clem. 
Grossfjew.,  III.  2,  p.  345),  according  to  which  the  carbolic  acid 
may  be  separated  from  the  so-called  creosote-soda,  produced 
in  refining  the  crude  oils,  either  by  means  of  the  dilute 
sulphuric  acid,  also  produced  in  refining,  or  by  means  of 
carbonic  acid  made  for  the  purpose.  In  the  former  case 
(timber's  salt,  in  the  latter  soda,  or,  in  the  event  of  a^ain 

icising    by    lime,    caustic    soda,    are    produced.       The 
separated  carbolic  aci«l    i-   « -it In -r  merely  washed  with  water 
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and  tlirii  'M..U-M  into  the  market  to  be  need  afecting 

purp.-.-  i  saturating  wood,  or  u  U  converted  by 

tilhtioii  into  the  so-called  creosote  oil  Tbe  latter  it  then 
used  for  making  phenol  dyes  or  for  disinfection.  By  repeated 
solu  austic  soda,  decomposition  by  sulphuric  acid,  dia- 

nll.iiion  over  iron  filings, and  finally  "V<-r  -n-.-n  wtnol.  a  quite 
••  pale  c.i  rwin,  which 

dissolve*  in  ilu-  Mil]  hum-  i  i*  separated 

i  ilu-  ,i.  M  aj.uii  i.y  liigh-preesare  steam.  The  dilute 
sulphuric  aci.l  th.-u  obtained  may  be  appli^l  in  the  manu- 

ire  of  8ii|H?rplio«phate,  or  as  indicated  above.  Tbe 
separated  eiii]'Vt<-iMii;itic  resin  is  washed  with  water  and 
subjected  to  distillation  either  alone  or  together  »uh  creosote. 
In  the  distillation  more  or  less  is  removed  according  to  the 
purpose  for  whi<  h  the  product  is  intended :  in  the  case  of  tar 
for  roofing  felt,  only  until  the  residue  forms  a  stiff  paste, 
l>ui  for  asphalt,  to  be  used  as  the  binding  medium  f<>r  coal 
ori«|iu-tit-*,  until  the  mass,  when  cold,  has  a  shii 
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N.ATIXUM  HESIDUl •:> 

1.  The    Residue  which   remains  after   Treating   the 
Crude  Ore  with  Aqua  Regia. — In  a  clay  crucible  with  a 
thick  bottom,  1  part  of  the  platinum  residue  (300-400  grms. 
at  the  most  in  one  operation)  is  fused  with  an  equal  weight 
of  granulated  lead  and  1*5  part  of  litharge,  or  with  1  part  of 

nilated  lead  and  2  parts  of  a  flux,  consisting  of  1  part  of 
fluorspar  and  1/7  part  of  anhydrous  gypsum.  The  mixture  is 
siirred  with  a  pipe  stem,  the  crucible  broken  and  allowed  to 
cool,  when  the  lead  regulus  is  carefully  freed  from  the  slag 
and  dissolved  in  hot,  fairly  strong  nitric  acid  :  tin-  platinum 
metals  which  remain  undissolved  are  treated  as  described 
under  (c).  Since  a  little  palladium  has  dissolved  with  the 
lead,  the  latter  is  precipitated  by  sulphuric  acid,  the  solution 
evaporated  to  dryness,  the  residue  dissolved  in  water,  filtered, 
and  the  palladium  precipitated  from  the  filtrate  by  mercuric 
cyanide 

2.  The  Residue  of  Impure  Ammonium  Chloroplatinate 
obtained  on  concentrating  the  liquid,  from  which   the  greater 
part  of  the  platinum  has  been   precipitated,  is  essentially  the 
chloioplatinate. 

3.  The  Solution    Filtered  off   from  the  Impure  Am- 
monium   Chloroplatinate,    which    is    either   evaporated    to 
dryness  nnd   the  residue  ignited,  or   from  which   the  metal   is 
precipitated  by  iron  or  zinc,  is  especially  rich  in  rhodium. 

\\'<>hler  has  recommended  the  following  method   for  the 
separation  of  the  metals: — 

pun  "  inuKniin  in  ckloroplcUinab  (2)  is  reduced 
l>y  ignition,  the  metals  dissolved  in  <"///"  /••;/////,  the  <uluti«tn 
evaporated  almost  to  dryness,  taken  up  in  a  little  water, 
mixed  with  twice  its  volume  of  spirits  of  wine  and  a  saturated 

w 
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solution  of  potas.-  -ride  added    The  precipitate 

of   tin-   |x>taasiuui   doiiMr  chloride*  of  platinum  and  m«i 
with  traces  of  rhodium  and  palladium  Mu-red  off  and 

washed  with  alcohol  c<.  potassium  chloride.     .\ 

«h\:  .ughi  into  a  |M,rc«-lain  rruoMr.  where  it  is 

well  mixed  own  weight  of  aodium  carbonate.     The 

tiU.-r  ts  I. unit,  and  the  aah  added  to  th«-  mixture.     The  maaa 
is  then  gently  heated  until  it  beoomea  black  throughout    The 
thereby   reduced,  but   palladium,   indium,  and 
ill...  1m in  oxidised.     The  maaa  is  extracted  with   water, 
potash  withdrawn  from  the  oxides  by  means  of  hydroch! 
acid,  and  the  whole  washed,  dried,  and  ignit*- 
order  to  separate  the  rhodium,  fused  with  six  |iarta  by  weight 
of  potassium  bisulphate  at  a  gentle  and  long-continued  heat. 
The  rhodium  Milt  \vhi« -li  is  formed  is  extracted  with  water, 
and  the  yellow  solution  boiled  with  hydrochlo;  when  it 

becomes  red  owing  to  the  formation  of  the  chloride.     Caustic 
potash  precipitates  from  thi«  solution  )>rownish-red  rhodium 
roxide,  \\  reduced  to  metal  by  ignition  m  a      rrenl 

hydrogen.     The  residue  of  platinum,  palladium  oxide,  and 
iM'iiiiiu  oxide  is  reduced  by  1  .:»  a  rurivnt  <>f  hydrogen, 

and,  after  cooling, treated  with  nitri<  acid,  which  dissolves  the 
palladium.  The  liquid  is  neutralised  by  sodium  carbonate, 
and  a  solution  of  mercuric  cyanide  added,  when  palladium 
cyanide  is  precipitated,  which,  after  washing  and  drying,  only 
requires  i-jniti'-n  to  be  converted  into  metal 

A    mixture    of    metallic    platinum    and    indium    oxide 
remains.      It    is    digested    with   dilute   aqua    rv^ui,   w) 
extracts  a  portion  of  the  platinum,   the  clear  solution  is 
poured  off,  saturated  with  ammonia,  evaporated  to  dry  ness, 
ami  careful!.  <l,   when  pure  platinum  remains.      The 

residual  iridium  oxide  containing  platinum  is  evaporated  to 
dry  ness  with  sodium  chloride  ami  <ujua  rtgia  \  the  platinum 
salt  is  extracted  from  the  residue  by  water,  whilst  the 
iridium  oxide  remains  undissolved.  The  latter  is  filtered 
washed  first  with  common  salt  solution,  then  with  ammonium 
<  hi  ri.l.  dried,  ignited,  and  reduced  to  metal  by  heating  in  a 
stream  of  hydrogen.  The  filtered  solution  contains  a  small 
quantity  of  iridium.  which  is  separated  by  evaporating  to 
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dryness,  heating  the  residue,  as  above,  \\itli  .^dinm  <  arl.nnate, 
and  extracting  tin-  platinum  from  the  washed  residue  with 
dilute 

The    Li'/niit    /W/.  /••»/    //•</>/<    ///.     /////i//r.     .-///• 
CMornf,  //,,    .]/,f,il,  •  ;     n  ,,/• 

. — The  metallic  |..  .\\der  is  dissolved  in  "y/"  /•<///«,  and  then 
treated  in  the  same  manner  as  the  filtered  liquid,  which  is 
evaporated  to  dryness,  the  residue  digested  with  strong  <t<n«t 
rtffia,  potassium  chloride  added,  and  the  solution  evaporated  t<> 
dryness  on  the  water-bath.  Ferric  and  copper  chlorides  are 
then  extracted  by  alcohol,  the  residual  double  chlorides  of 
rhodium,  palladium,  and  indium  are  fused  with  potassium 
hisul]>hate,  and  the  mass  treated  with  water,  when  indium 
oxide  remains.  The  liquid  contain!  palladium  and  rhodium: 
the  former  may  be  precipitated  by  mercuric  cyanide,  and  then 
the  latter  with  potash,  after  boiling  with  hydrochloric  acid, 
as  in  (a). 

(r)  The  Residue  Insoluble  A  /  — The  black 
levigated  mass  is  intimately  mixed  with  about  an  equal 
volume  of  ignited  and  finely  ground  sodium  chloride,  and  the 
mixture  heated  in  a  porcelain  or  glass  tube  in  a  slow  current 
of  moist  chlorine,  until  the  gas  begins  to  pass  through 
unabsorbed.  The  further  end  of  the  tube  opens  into  a  well- 
cooled,  tubulated  receiver,  from  the  tubulure  of  which  the 
excess  of  chlorine  is  passed  into  alcohol.  The  double 
chlorides  of  sodium  with  iridium  and  osmium  are  produced  ; 
the  latter  is  mainly  decomposed  by  the  moisture  in  the 
chlorine,  the  resulting  osmic  acid  sublimes  into  the  receiver, 
and  is  partially  carried  into  the  alcohol.  After  cooling,  the 
residue  in  the  tube  is  treated  with  water,  and  then  washed 
with  hot  water.  The  dark  reddish-yellow  iridium  solution, 
filtered  off  from  the  ferric  oxide,  is  mixed  with  strong  nitric 
acid  and  distilled,  when  more  aqueous  osmic  acid  passes  over. 
When  the  liquid  has  in  this  manner  become  very  concentrated, 
it  i-  mixed  hot  with  a  strong  solution  of  ammonium  chloride. 
On  cooling,  a  large  portion  of  the  iridium  separates  as  the 
crystalline  blackish-red  ammonium  iridium  chloride,  which  is 
filtered  off  and  several  times  washed  with  ammonium  chloride 
solution.  On  ignition  it  yields  a  grey  sponge  of  iridium.  A 
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•mall  <j  alt  it  delected  by  gi 

4   with  eixht    times   iu   quantity  of 

water  and  leadii  'j.lmr  d:..\id«-    u  .  «alt 

dissolves,  leaving  the  yellow  platinum  -.ih  The  reaidual 
solution  is  mixed  with  aoda  cry»uU  in  excess,  evaporated  to 

ness,  the  mass  gently  ignited  in  a  crucible,  and,  after  cool- 
racted  with  hot  water,  which  generally  becomes  colour*! 

•w  by  alkaline  i-l.  lack  powder  which  U  left 

consists  of  a  compound  of  iriclium  sesquioxide  with  soda,  con- 

i  n*te<l  with  ferric  oxide.  It  is  reduced  by  gentle  betting 
in  a  current  of  hydrogen,  after  which  water  extracts  caustic 
aoda,  and  tin  iron  is  removed  by  digestion  with  Htong  hydro- 
chloric acid.  If  the  residue  be  then  digested  with  very  diluv 
,/./""  "</"'.  a  little  platinum  is  generally  extracted,  and  may 
be  precipitated  by  ammonium  chloride. 

In  order  to  ruthenium,  tlu*   indium  must  then  be 

fused  for  at  least  an  hour  in  a  si!  with  a  mixture 

of  potassium  chlorate  and  caustic  potash.    The  mass  is  treated 
the  yellow  solution  of  potassium  ruthenate,  which 
has  been  allowed  to  clear  by  settling  (not  tilt  j|  poured 

off,  the  residual  indium  oxide  repeatedly  washed  by  decanta- 
tion,  and  the  solution  of  potassium  ruthenate  neutralised  by 
nitric  acid,  when  Murk  ruthenium  sesquioxide  is  precipitated. 
The  latter  is  reduced  to  metal,  in  the  same  manner  as  the 
indium  oxide,  by  heating  in  a  current  of  hydrogen. 

The  indium,  after  this  purification,  is  strongly  compressed 
and  subjected  in  a  crucible  to  the  fiercest  white  heat,  when  it  is 
obtained  in  a  somewh  rent  and  dense  condition. 

The  platinum  residue,  after  one  such  treatment,  is  not 
exhausted,  further  .juantitie*  of  osmium  and  iridium  can  be 
obtained  by  repeating  the  same  operations. 


CHAPTER    X  LI 

i:i;nKi.\    PORCELAIN,   BARTHENWAB 
AND  GLASS 

Broken  Porcelain  and  Pottery  with  White  or  Coloured 
Glaze. — In  the  journal  of  this  industry  it  is  proposed  to  use 
these  fragments  for  mosaic  pavements  for  entrance  halls,  foot- 
paths, etc.  The  method  is  particularly  suitable  for  roofing 
felt.  The  fragments  are  sorted  according  to  colour,  coarsely 
ground  and  then  sieved  through  sieves  of  more  or  less  coarse 
mesh.  The  mosaic  pattern,  drawn  or  stencilled  on  strong 
paper,  is  now  covered  or  pasted  over  with  the  fr 
according  to  size,  the  Hat  side  downwards ;  the  paper  is 
surrounded  by  a  rim  and  tluid  asphalt  poured  on  to  a  depth 
of  two  inches.  After  cooling,  the  paper  is  washed  off,  wln-n 
the  plate  is  finished.  Large  surfaces  of  pavements  are  made 
from  separate  plates,  the  joints  being  filled  with  melted 
asphalt.  For  this  purpose  pure  asphaltum  is  not  required ; 
it  is  mixed  with  coarse  sand,  powdered  asphalt  stone,  clinker, 
etc.,  and  with  a  little  lime. 

The  Waste  from  the  Manufacture  of  Fine  Earthen- 
ware.— This  is  a  case  of  utilising  the  used  gypsum  m-mlds 
(Zeits.  j.  '/'/«•' a  i''<niri-n- Industrie).  It  is  recommended  to 
employ  these  moulds  for  fertilising  purposes,  which  has 
been  found  practicable.  The  author  of  the  communication 
says : — "  The  main  water  trenches  are  made  somewhat  wider 
and  deeper  than  usual  and  piled  up  with  a  layer  of  old 
gypsum  moulds,  in  which  the  water  finds  sufficient  space  to 
penetrate.  As  soon  as  the  moulds  are  dissolved,  which  is 
the  case  in  a  relatively  short  time,  the  layer  is  renew.  ,1 
With  this  method  of  fertilising,  the  grass  stands  straighter 
and  higher  and  shows  more  bluish-green  colour,  the  clover 
between  grows  rapidly,  the  moss  in  wood-meadows  visibly 

m 
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;•    U  larger  Uwu   in  meadows  not 
watered  with  the  gypsum  solu- 

Utilisation  of  Broken  Glass.    -I'oiawing.  Gatehey,  and 

iris,  have  proposed  to  uae  broken  glaaa  in  the 

niauur.i-  tui.-  <»f  pilasters  (Tkonimluitric-Z'  NcuttU 

MI/M  wyr;i  um/  .<H0t*t  1891).       A  qOi 

glas*  of  different  colours,  previously  up  to  a  di- 

mmed size,  is  mixed  together,  brought  into  moulds  lined 

•i  a  resistant  material,  such  as  silica  or  talc,  and  heated 
A  coherent  mass  is  obtained,  which  can  be  dressed  and  cut 
Mocks  of  irregular  colour.     These  blocks  may  be  used 
as  at  marble  ;  they  are  generally  rough  on  one  aide,  and 

occasionally  in<  •••mplru-ly  fused,  thus  giving  surfaces  which 
can  readily  be  Unit  up  with  the  aid  of  a  little  mortar. 
Handsome  dec»»i  fci  may  be  produced  whilst  the 

blocks  are  still  plastic.  When  a  mould  is  used  which  can 
be  taken  apir:.  th.-  pieces  of  glass  can  be  so  divided  off 
•  •  fleet  ive  coloured  glass  windows  are  obtained 
during  the  heating,  in  which  windows  the  necessity  of  the 
usual  lead  work  is  avoided. 

Recovery  of  the  Waste  Gold  in  Porcelain  or  Glass- 
works.     All   broken   or  >j-  :  .-l.iui    or  glass  articles 

which  have  been  gilded  must  be  carefully  kept  The  frag- 
ments must  be  broken  into  small  pieces  and  placed  in 
a  shallow  vessel  of  suitable  size.  Then  sufli  <i  nyia, 

made  fi  r  parts  of  hydrochloric  acid  and   two  parts 

of  nitric  acid,  is  poured  on  to  cover  the  fragments  com  pie: 
The  vessel  is  covered  with  another  similar  one  of  an  equal 
diameter  at  the  top,  an.  I  in--  edges  in  contact  carefully 
smeared  with  clay  to  prevent  the  vapours  from  escaj 
After  two  to  three  hours  it  is  advisable  to  ascertain  whether 
the  acid  has  exerted  its  action  li  this  is  not  the  case 
this  period,  the  vessel  is  placed  in  another  filled  with 
boiling  water,  but  generally  a  good  result  is  obtained  in 
two  hours.  The  gold  waste  is  freed  from  all  acid  by 
washing  with  puiv  w.i  i  When  the  fragments  are 
out  of  the  acid,  the  gold  is  found  at  the  bottom  of  the 
The  oil  and  turpentine  dishes  are  first  freed  from  spirit,  eta, 
by  subjecting  them,  in  an  iron  vessel,  to  the  fire;  they  are 
13 
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then  treated  in  the  same  manner  us  the  broken  glass  and 
porcelain,  cloths  containing  gold  are  collected  and  burnt 
to  powder  in  an  iron  vessel.  In  tin-  Knulish  IH.K  rluin  and 
glass-works  the  waste  gold  is  recovered  in  this  manner,  and 
the  process  has  been  found  satisfactory. 
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Treatment  of  the  Stassfurt  Waste  BalU— Whilst 
refti :  "  one  of  the  best  and  most  comprehensive 

].ul  li<  an.  n  mstru  ton  Statrfurt  u*d  LeopoldAaU  umd 

die  dertiyeH    Bcrgwtrkt   in  chtmiack-tcchnixkrr   und    mineral- 
<yift-/      //  rQ   Krause  (Colhen,  with  twenty- 

is),  we  shall  follow  in  general  the  description  of 
(Die  AU  ad  ed.,  Vienna,  Hartleben)  in  regard 

to  the  treatment  of  carnallile,  snd  draw  therefrom  certain 
furl!  lusions. 

Carnal  lite  is  treated   by  a  process  wlm-h    m\-l\.-- 
aeparation  of  its  constituents  by  crystallisation.     From  the 

iu  salt  a  concentrated  solution  of  potassium  chloride  is 
prepared  by  the  introduction  of  steam.  The  solution  then 
comes  i  iring  basins,  from  wiiicii  it  Mows  to  the 

crystallising  vessels.  The  residue  is  again  boiled  with  water, 
and  the  resulting  weak  solution  used  in  the  next  opera 
in  plaoe  of  water.  The  extracted  residue  is  calcined,  and 
its  proportion  of  potassium  chloride  increased  to  15-18  per 
cent  by  the  addition  of  potassium  chloride  or  other  waste 
matters  containing  potash,  when  it  is  finely  ground  and 
brought  into  the  market  as  a  fertiliser  under  the  name  of 

'•pared  kainite."  The  residue  may  also  be  dissolved  and 
exposed  to  the  frost,  when  Glauber's  salt  is  obtained,  or  it 
is  used  in  the  preparation  of  kieserite,  by  treating  with 
a  stream  of  cold  water,  which  dissolves  the  smaller  lumps 
of  rock  salt,  leaving  the  larger,  and  carrying  the  kieaerite 
away.  A  channel  leads  the  water  on  to  a  sieve,  where 
only  thr  tine  kieserite  penetrates,  whilst  the  larger  pieces 
of  foreign  matt*  r  remain  behind  As  soon  as  the  kieserite 
has  collected  in  the  settling  tanks,  it  is  shovelled  out  into 
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in  which  ii  soon  takes  up  water  and  sets  to  solid 


blocks. 

The  hot,  strong  solution  of  earnallite,  after  settling, 
be  allowed  to  cool  to  60-70°  C.  before  the  real  crystallisa- 
tion, when  a  large  part  of  the  sodium  chloride  crystallises  out 
with  a  small  quantity  of  potassium  chloride.  Or  the  solution 
is  at  once  brought  into  high  crystallising  vessels;  the  potassium 
chloride,  which  crystallises  out,  still  contains  sodium  chloride, 
magnesium  chloride,  and  very  small  quantities  of  magnesium 
sulphate.  These  impurities  are  removed  by  placing  the  salt 
in  wood  or  iron  vessels  with  perforated  false  bottoms,  pouring 
water  over,  allowing  to  rest  for  some  time,  and  running  off 
the  resulting  potassium  chloride  solution,  which  is  used  to 
dissolve  carnallite.  As  a  rule,  another  similar  treat  ment 
follows,  when  a  salt  of  90  per  cent,  strength  is  obtained. 
Tin-  potassium  chloride  is  then  freed  from  the  adherent 
moisture,  either  by  calcination  in  kilns  heated  by  the  waste 
heat  from  pans,  or  on  iron  plates  heated  by  steam. 

The  mother  liquor  left  after  the  crystallisation  of  the 
potassium  chloride,  which  still  contains  considerable  quantities 
of  that  salt,  is  concentrated  in  evaporating  pans.  The  salt 
which  separates  during  the  evaporation  is  generally  calcined 
and  added  to  the  manurial  salts.  Formerly  the  liquor  was 
several  times  evaporated  to  a  small  extent  and  left  to 
crystallise  after  each  evaporation.  Now,  in  consequence  of 
the  fall  in  prices,  it  is  only  evaporated  once,  but  as  far  as 
can  be  done  without  much  injury  to  the  pan  —  as  a  rule,  to 
35°  B.  From  the  clarified  liquor  artificial  carnallite  separates 
on  cooling  ;  the  residual  mother  liquor  is  either  run  to  waste 
or  worked  up  for  bromine,  or  it  is  evaporated  to  40°  B.  and 
run  into  barrels,  in  which  the  magnesium  chloride  solidifies. 

The  artificial  carnallite  affords  a  source  of  very  pure 
potassium  chloride.  It  is  dissolved  in  hot  water  to  form  a 
solution  of  3  1°  B.,  from  which  coarse  potassium  chloride 
crystallises  on  cooling.  The  crystals  are  treated  in  the 
same  manner  as  the  first  crystallisation  from  the  crude 
potash  salts,  when  a  very  pure  product  results. 

The  second  and  more  recent  method  for  treat  in-  natural 
carnallite  is  founded  on  the  fact  that  hot  magnesium  chloride 
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solution  taken  up  the  total  con  the   natural   impure 

carnallite  and  deposits  it  again  in  the  crystalline  tuie  on 
coolin-,'.  in  a  very  pure  condition,  so  that,  on  decomposition 
with  wai« -r.  11  produces  very  pure  potassium  chloride.  Tha 
mother  liquor  is  again  applied  t..  th«-  nnliiii<»n  of  fresh 
quantities.  The  mother  liquors  resulting  from  the  decom- 
position of  the  artificial  carnallite  are  evaporated,  when  they 
deposit  fuimll  41;  stage  salt "  and  give  a  fresh  crop 

of  carnallite.  This  process  offers  great  advantages:  pure 
potassium  chloride  is  obtained,  and  th.-r.-  i*  less  liquor  to 
evaporate;  l»ut,  on  tin-  other  hand,  it  requires  complicated 
machin- 

The  residue  obtained  in  working  »p  tho  saline  deposits 
for  calcium  < -Monde,  amounting  to  about  30  per  cent  of  the 

ie  salts,  is  sold  to  green  glass-works  under  the  Dame  of 
"glass-melt"     It  is   there  well  dried,  finely  ground  ui. 
edge  runners  or  in  a  roller  mill,  and  is  then  best  at  once 
<i  with  the  other  substances  used  in  the  charge.     The 
air-dried    residue   contains:    potassium    chloride,    5'2f»    per 
cent ;  sodium  chloride,  47*0  per  cent ;  magnesium  chloi 
3*85  per  cent;  magnesium  sulphate,  29*25  per  cent.;   in- 
soluble matter,  8*15  per  cent ;  water,  6*50  per  cent 

6.  Borsche,  of  Leopoldshall,  near  Stassfurt,  has  patented 
a  process  for  the  preparation  of  potassium  sulphate  from 
kieserite  and  potassium  chloride.  A  mixture  of  5-8  equiva- 
lents of  potassium  chloride  and  4  equivalents  (2  molecules) 
of  magnesium  sulphate  is  treated  in  succession  with  small 
quantities  of  cold  or  moderately  warm  water,  insufficient  to 
dissolve  the  salts  completely.  For  example,  6  equiva- 
lents =447  grms.  KC1,  and  4  equivalents  -  552  grms, 
MgS04 .  HSO,  are  treated  four  times  in  succession,  each  time 
with  300  grms.  of  water,  after  each  digestion  the  liquor 
being  allowed  to  drain  away.  The  residue  is  then  almost 
pure  potassium  sulphate,  and  there  are  in  all  about  1200 
grms.  of  water  to  evaporate. 


CHAPTER    X  LI  I  I 
BLATE  WASTE 

Utilisation  of  Waste  Slate. — At  the  slate  qi 
Wales  many  million  hundredweights  of  waste  slat<-  have 
accumulated;  it  is  used  as  a  raw  material  for  brick-making. 
The  slate  in  question  is  nothing  but  highly  compressed  clay, 
in  which  condition  it  has  lost  the  property  of  taking  \\\> 
water,  and  hence  is  no  longer  plastic.  It  can  thus  only  be 
worked  into  bricks  by  dry  or  semi-dry  presses,  and  the 
bricks  must  be  burnt  until  they  sinter,  in  order  that  they  may 
acjiiire  solidity.  The  waste  is  now  treated  by  machines 
specially  constructed  for  the  purpose.  It  produces  bricks 
which  are  unsurpassed  in  denseness,  strength,  and  hard- 
ness, whilst  they  are  about  33  per  cent,  cheaper  to  make 
than  ordinary  bricks.  They  will  also  bear  a  very  hi^h 
temperature.  Their  crushing  weight  is  given  at  1135  kilos. 
per  sq.  cm.  (16,500  Ib.  per  sq.  in.). 

Tiie  method  of  making  these  clay  bricks  is  as  follows : — 
The  clay  waste  is  first  pulverised;  the  powder  then  falls 
through  a  perforated  iron  plate  into  a  pit,  from  which  it 
is  raised  by  elevators  to  a  higher  floor,  where  it  is  mixed 
in  the  cylindrical  mixer  with  a  small  quantity  of  water. 
The  slightly  moist  material  then  goes  to  the  hopper  of  a 
brick  press — a  dry  or  semi-dry  press — in  the  moulds  of 
which  it  is  compressed  by  high  pressure  into  bricks.  The 
latter  are  taken  direct  from  the  press  to  the  kiln  and  burnt. 


ii  \  PTBB    \  I.I  v 
8ULPHUB 

Recovery  of  Sulphur    from    Sodium    Sulphide.— At 
•he  Milphur  obtained  by  fowling 

xinc  blende,  etc.,  is  cooled,  and  then  absorbed  by  sodium  sul- 
phide,  under  the  action  of  steam,  when  sodium  thiosnlphate 
and  sulphur  are  formed,  which  are  removed  in  barrels,  whilst 
the  furnace  gases,  freed  from  snip!.  pass  up  the 

chimney.  From  the  mixture  of  sodium  thiustilphate  and 
sulphur  the  latter  is  <li^till<  <i  oft,  the  soluble  matter — sodium 

hide   and   sulphate — extracted    from    the   residue,   the 

*  salt  separated  by  crystallisation  from  the  sodium 

sulphide,  and  the  former  again  convened  by  ignition  with 

coal  into  sodium  sulphide,  which  may  again  be  used  to  absorb 

sulphur  di<>\ide. 

Sulphur  from  Coal  Gas. — In  purifying  coal  gas  by 
means  of  Laming's  mixture,  there  is  obtained  a  product  con- 
taining as  much  as  40  per  « •  ree  sulphur,  from  w! 
sulphur  can  be  obtained  by  distillation  over  an  open  fire,  or 
with  superheated  steam,  or  by  extraction  with  heavy  tar  oils 
or  carbon  hisulphidc. 

Sulphur  from  Gypsum  barytes,  alkaline  sulphates, 
ami  barium  sulphide.  The  author  of  the  article  "  Sulphur  " 
in  Muspratt's  Chtmif  remarks  that  these  methods,  in 
spite  of  the  cheap  raw  materials,  have  not  yet  attained 
to  economic  results,  on  account  <>f  the  liiriVuhy  of  sepanr 

sulphur.      Sulphuric  acid  has  also  become  so  cheap  since 
its   production    on    the  large  scale  in  smelt  in:;  works,  that 
it   is  used  with  advantage  in  making  nniti.--.tl  gypsum 
paper-works.      (Also  compare  the  process  of  Schaffaer  and 
under    "Recovery  of  Sulphur  from   Alkali    Wa-- 

'0.) 
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Sulphur  obtained  in  the  Manufacture  of  Iodine  from 
Seaweed.  —  In  making  iodine  in  Scotland,  France,  and  the 
Orkney  Islands  from  kelp,  the  so-called  vegetable  sulphur 
separates  from  the  m<  >thcr  liquors  in  large  quantities,  owing 
to  the  decompositions  which  take  place. 

Sulphur  from  Calcium  or  Potassium  Sulphide  is 
obtained  as  a  precipitate  (milk  of  sulphur),  on  decompn>iti<.n 
by  an  acid  (hydrochloric). 

According  to  an  Kn^lish  patent.  .1.  Hnllway,  of  London, 
obtains  sulphur  from  pyrites,  by  passing  steam  over  the 
pyrites  at  a  dark-red  heat,  and  heating  to  800°  C.  About 
half  the  sulphur  then  distils  over  uncombined  ;  the  remainder 
is  evolved  as  sulphuretted  hydrogen,  leaving  a  residue  of 
ferric  oxide. 

Recovery  of  Sulphur  from  Alkali  Waste.  —  Among 
the  numerous  methods  for  the  recovery  of  sulphur,  the 
majority  of  which  can  have  no  long  existence  since  they  have 
not  succeeded  in  practice,  the  process  of  M.  Scha  liner  and 
W.  Helbig,  of  Aussig,  which  has  been  found  practically  suc- 
cessful, is  to  be  regarded  as  especially  good.  These  two 
chemists  have  succeeded  in  solving  a  long-attacked  problem, 
by  again  making  useful  the  plague  of  soda-works  —  waste 
black  ash.  Whilst  by  the  processes  hitherto  used,  which 
depend  on  the  oxidation  of  the  calcium  sulphide,  only  half 
the  sulphur  has  been  regained,  and  all  the  lime,  together  with 
the  other  half  of  the  sulphur,  has  remained  as  a  second  waste 
product,  Schaffher  and  Helbig  recover  all  the  lime  and  all 
the  sulphur  in  a  usable  form.  Their  process,  as  patented  in 
Germany,  for  the  preparation  of  sul  }>/>/>/•  from  soda  resi<< 

urn,  barytes,  and  sulphurous  acid,  with  the  simultaneous 
recovery,  as  carbonates,  of  the  earths  united  with  the  sulphur,  is 
based,  in  the  first  place,  on  the  use  of  magnesium  chloride  to 
decompose  the  calcium  sulphide,  a  reaction  not  hitherto 
applied  on  the  large  scale.  The  reaction  'M 


CaS  +  MgCl,  +  1 1  ,<  >  =  CaC'l,  +  Mg(  >  + 1 1 

The  calcium  carbonate  is   not   attacked   by  the   magnesium 
chloride. 

The  magnesium  chloride  employed  is  obtained  by  sub- 
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o  the  action  of  cat  INIH  dioxide  the  residue,  const*' 
uagnesia,  calcium  rhlondr.  and  the  ^mftfalTig  unattackni 
con  of  the  waste  black  ash,  which  remaina  from  the 

action  of  magneaium  rhlnride  on  cal  Iphide  after  the 

Hulphurettrd   hydrogen   haa  been  driven  on  car- 

bonate and  magnesium  .-1,1,,  ride  are  obtained  according  to  the 
equation^— 

MgO  +  CaCI,  +  CO,  -  MgClt  +  CaCOr 

Instead  of  magnesium  chloride  alone,  hydn*  hi  r:  acid. 
to  replace  a  portion,  may  be  run  in  simultaneously  or 
alternately.  The  acid  at  once  dissolve*  the  separated  mag- 
nesia, when  it  can  again  exert  its  action.  The  sulphuretted 
hydrogen  is  converted  into  sulphur  l>y  means  of  sulphur 
di"\id.-.  ;ic.-,,r,liijU'  to  tli,.  equation  — 


II  M<>t  only  Hulpliur  and   w.tt.  r  are  formed  hare, 

bat  also   other   .•..njjM.iiinU,   such   as  tet  •   acid  —  the 

ntors  say  pentathionic  acid,  which,  according  to  the 
researches  «  hem.  Grougcw.),  doea 

i   would    not  be    applicable    on 

large  scale   if    tin-   inventors    had    n«>t     f<»im<l   a   means  of 
!»uf    th'-  'O    of   tetratliininc    arid,    etc.,    or   of 

:muf    tli"   sulphur  from   it,  if   formed.     This  means 

Mste  in  the  use  of  a  solution  of  calcium  or  magnesium 
(  hl<>ii<l<>.  in  whuh  the  sulphuretted  hydrogen  and  *ulphur 
dioxide  decompose  one  another.  The  theoretical  quant  i1 
sulphur  is  separated.  If  an  excess  of  one  gas  or  the  other 
be  present,  it  i>  without  intlm-nce  <>n  the  decomposition,  and 
is  found  unaltered  in  the  solution.  The  fun<  lion  of  theae 
chlorides  in  the  reaction  is  not  yet  ascertained  :  it  has,  bow- 
ever,  been  found  that  al".ut  ..m»  equivalent  nf  ralrium  or 
magnesium  chloride  is  required  to  the  total  sulphur  present. 

SchafTner  and  Helbig  have  later  discovered  that  the 
calcium  and  magnesium  chlorides  need  in  the  main  patent 
to  prevent  the  formation  of  pentathi-  etc  .  in  the  coo- 

version  of  sulphuretted  hydrogen  into  sulphur  by  means  of 
sulphur  dioxide,  may  be  replaced  with  equal  roooeas  by  hydro- 
chloric acid,  sodium  sulphate,  magneaium  sulphate,  barium 
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.  anil  sodium  chloride.      Al)out  one  r.juivalrnt  i.t' 
salts  is  used  to  the  total  sulphur  pivsmi. 

The  alkali  waste  is  decomposed  in  tin-  warm  l»y  mag- 
indium  chloride  in  large  closed  iron  tanks  provided  with 
stirrere.  Kither  the  hlack  ash  waste  is  gradually  introduced 
into  the  total  quantity  of  magnesium  chloride  required  to  till 
the  tank,  or  the  magnesium  chloride  solution  is  run  on  to  the 
total  quantity  of  black  ash  waste,  or,  finally,  the  two  are 
simultaneously  and  slowly  introduced  in  equivalent  quantities. 
Loss  of  sulphuretted  hydrogen  is  avoided  by  preventing  the 
accumulation  of  pressure  in  the  tanks  and  decomposers, 
which  easily  is  effected  by  flues,  fans,  or  pumps  introduced 
at  suitable  points.  In  the  sulphuretted  hydrogen  decom- 
posers there  is  also  always  maintained  a  larger  quantity  of 
sulphurous  acid  than  is  equivalent  to  the  sulphuretted 
hydrogen  coming  from  the  developing  tanks. 

The  siliceous  and  clayey  matters  (clinker)  present  in 
the  black  ash  waste,  which,  if  they  remained  in  the  re- 
generated lime,  would  soon  accumulate  to  such  an  extent 
as  to  make  it  useless  for  soda-making,  are  removed  by  a 
process  of  stirring  with  water  and  allowing  to  settle,  or  by 
passing  the  decomposed  residue  through  a  fine  sieve.  The 
regeneration  of  the  magnesium  chloride  and  the  lime  from 
the  decomposed  residue  freed  from  clinker  is  effected  by  the 
introduction  of  air  containing  carbon  dioxide  (fire  gases,  etc.). 

The  sulphuretted  hydrogen  coming  from  the  tanks  is 
mixed  by  means  of  mechanical  contrivances  in  vats  or 
towers  with  sulphurous  acid  and  an  aqueous  solution  of 
magnesium  or  calcium  chloride.  In  the  case  of  towers,  the 
arrangement  should  be  such  that  the  sulphuretted  hydrogen  is 
introduced  at  the  bottom  and  the  sulphurous  acid  a  little 
higher.  The  sulphurous  acid  required  may  be  made  from 
sulphide  ores,  sulphur,  or  sulphuretted  hydrogen,  or  any 
furnace  gases  containing  sulphide  dioxide  are  taken  and 
either  conveyed  direct  to  the  decomposing  apparatus  or 
separately  into  a  condenser,  similar  to  those  used  for 
hydrochloric  acid,  where  they  produce  a  solution  of 
sulphurous  acid  in  water  or  in  a  solution  of  calcium  or 
magnesium  chloride. 
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process  may  be  applied  aa  well  to  black  aah  waate 
aa  to  gypsum  ami  barytas  aft«-r  tin -ir  pravioua  reduction  t«, 
calcium  or  barium  stilph  «o  lie  employed  for 

utilising  and  rein  us    ulplmr  <li<>\i<lo  produced 

in  so  : 

To  complete  the  account  of  tbia  process,  we  add  a  private 
communication  made  by  Schaflhcr  to  Dr.  Post,  the  editor 
of  the  ZriUfkrift  fiir  dot  tifaftuefo  grosynwk,  according 
to  which  a  little  l.umt  dolomite— a  doable  compound  of 
magnesium  and  calcium  carbonates — is  added  during  the 
carbonat  s  addition  also  yields  magnesium  chloride, 

and  thus   compensates   for    th<>    unavoidable    loat    of    this 
compound  in   \v  (mounting  to   5-6   per  cent     The 

treatment   with   carbonic   acid,    which    has   hitherto   taken 
place  in  an  apparatus  similar  to  Weldon's  manganese  mud- 
oxidation  tower  by  means  of  a  powerful    blowing-machi 
is  now  more  economically  effected  in  an  ordinary  tower  with 

••nts  of  gas  and  liquid  in  opposite  directions. 

The  position  of  this  process  in  practice  is  beat  shown  by 

an  article  on  the  subject  in  Post's  ZtiUckrifl  far  da*  tktmMu 

Gro&gtwerbf.     In  answer  to  a  question,  whether  the  proceaa 

•  mann  for  the  regeneration  of  sulphur  was  applied 

where  except  at  Dieu/c,  Dr.  Grtineberg  stated  that  the 
Mond-S  method  was  given  the  preference,  i>.  that  the 

precipitation  was  made  by  Mond's  method  and  the  fusion 
tier's  method.  Post  states  that  the  sulphur  is 
now  precipitated  by  Mond's  method  even  in  the  works  at 
Atissig,  since  SchafTner's  precipitation  apparatus,  though 
working  perfectly  well,  required  too  much  labour  and 
attention  when  working  on  an  extensive  scale.  The 
oxidation  of  the  waste  is  always  effected  by  SchafToer'a 
process,  i>.  at  first  in  heaps  in  the  air,  then  by  blowing 
in  tlue  gases.  (Mond  blows  air  from  a  fan  through  the 
waate,  adda  an  excess  of  the  liquor  to  hydrochloric  acid, 

•i  neutralises  by  hydrochloric  acid,  again  adds  sulphur 
liquor,  and  so  continues  until  the  vessel  is  full  > 

Kraushaar  has  described  in  the  Polyt.  /our*,  a  proceaa 
used  with  great  success  for  many  yean  in  the  works  at  Thann 
for  recovering  the  sulphur  in  open  Tassels  from  alkali 
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waste.  According  to  Kraushaar's experiments,  there  form-  in 
thr  interior  of  heaps,  as  far  as  possible  protected  fn  i»  tin- 
t-nil •  « alrium  bydrooulphide  and  hydroxide,  water  being 
absorbed.  Calcium  hyposulphite  is  not  formed  until  oxida- 
tion occurs  through  air  entering  on  breaking  up  the  heaps, 
polysuljihido  lu-iiiM  tir^t  formed,  then  hyposulphite,  If  now 
the  loosened  alkali  waste  be  exposed  to  the  nir  for  just  the 
proper  length  of  time — determined  by  the  examination  of 
samples — that  the  liquors  may  contain  to  one  molecule  of 
calcium  hyposulphite  one  molecule  of  calcium  hydroeulphide 
ami  two  molecules  of  calcium  sulphide,  Ca82,  then  there  is  no 
evolution  of  sulphuretted  hydrogen  on  the  addition  of 
hydrochloric  acid,  and  consequently  the  decomposition  may 
be  performed  in  open  vessels.  At  Thaun,  the  process  is 
continuous ;  acid  and  liquor  in  the  proper  proportions 
enter,  near  the  bottom,  a  wooden  vessel  provided  with  a 
stirrer  and  heated  by  steam,  whilst  the  decomposed  liquor 
and  the  separated  sulphur  flow  away  continuously  through 
a  pipe  near  the  upper  edge  of  the  tub.  Kraushaar  states 
that  the  process  of  forming  the  hydrosulphide  is  more 
rapidly  effected  than  by  stirring  the  heaps,  by  treating  it 
with  water  and  steam  at  five  atmospheres  pressure  in  sheet- 
iron  cylinders;  90  per  cent,  of  the  sulphur  in  the  waste  can 
be  recovered  in  this  manner.  The  remainder  is  then  made 
available  by  atmospheric  oxidation.  Kraushaar  suggests  the 
use  of  calcium  hydrosulphide  liquor  for  unhairing  hides  in 
tanning. 

This  process,  Post  remarks,  was  not  found  successful  in 
small  experiments  in  the  works;  90  per  cent,  of  the  sulphur 
was  not  obtained.  The  calcium  hydrosulphide  appears  to 
decompose  again  at  the  temperature  employed,  since  on 
opening  the  apparatus  streams  of  sulphuretted  hydrogen  are 
evolved.  Since  Kraushaar's  process  is  much  more  costly 
than  that  generally  employed,  it  could  only  count  on 
adoption  if  it  could  recover  considerably  more  sulphur 
than  that  hitherto  obtained. 

Mactear's  utilisation  of  the  yellow  liquor  from  alkali 
waste.— According  to  Lunge  (Polyt.  Journ.),  Mactear  manu- 
factured at  Glasgow  1500  tons  of  sulphur  per  annum  from 
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w  li.ju.'i-  whi.h  run  from  the  enormous  heaps  of 

lixiviated   Mack  ash,  and   which  had   given  rise   to  great 

eomj.l  i:  proceas  .  catment 

in  aqueous  solution  of  sulphurous  add, 

r  with  or  (U-tter)  without  the  addition  of  lime.     Streams 

of  the  yellow   liquor,  of  aqueous  sulphurous  acid,  ami 

rochloric  acid   are  allowed  to  run  simultaneously  into 

.;    vat,    the    volumes  of    the    three    Dilutions 

being  so  regulated  that  as  little  gas  and  as  much  sulphur 

as  possible   may  be   pro  ust  u.s  Mond  has  described. 

A   temperature  of    70°C.   is  the  most    favourable    for   the 

.  also  find  a  further  applies- 

in  being  used  in  place  of  lime  in  the  preparation  of 
calcium  pentasulphide.  If  the  waste  be  boiled  with  sulphur, 
the  calrium  sulphide  t. ikes  up  more  sulphur  and  a  solution  is 
obtained  which  contains  little  hyposulphite. 


CHAPTER    XLV 
BURNT   PYRITES 

Iron  from  Burnt  Pyrites. — According  to  P.  W.  Hofmann 
•/It/*  Joi/r/i.,  liio,  p.  239)  I'uint  j'vrites  is  treated  in  the 
following  manner  in  order  to  obtain  the  iron : — It  is  methodi- 
cally extracted  with  water  at  about  40°  C. ;  one  equivalent  of 
sodium  chloride  is  added  for  each  equivalent  of  sulphuric  acid 
contained  in  the  liquor,  the  Glauber's  salt  removed  by  cooling, 
and  the  mother  liquor  evaporated  to  54°  B.  in  order  to  obtain 
zinc  chloride.  The  burnt  pyrites  is  then  removed  from  the 
washing-boxes,  left  for  some  days  in  the  air  to  dry,  ami  tlim 
sieved  to  separate  the  sulphurous  material  from  that  free  from 
sulphur. 

According  to  J.  Cahen  (Her.  d.  d<ut  Wo, 

the  burnt  pyrites  of  vitriol  works  is  well  mixed  with  tar, 
turf,  and  limestone,  the  mixture  made  into  lumps  of  suitable 
size,  and  treated  in  a  blast-furnace.  The  iron  obtained  is 
said  to  be  almost  free  from  the  ordinary  impurities  of  pig- 
iron  ;  any  sulphur  still  present  in  the  burnt  pyrites  combines 
with  the  lime,  and  the  turf  apparently  effects  the  formation 
of  volatile  phosphuretted  hydrogen. 


CHAPTEB    \  I.  vi 

The  Utilisation  of  Silk  Waste.— The  patented  machine 

••  and  II  H  the  otih  mi.-   hitherto  madt 

the  man  u  silk  rags,  since  it  has 

been  found  thai   tin-  <iu.iniity  «>f  silk  rags  is  not  great,  and 
.in n<>t  .tilled  on  ac< 

'Uipare  also  the  article  on  Shoddy. 
>     Broadly  speaking,  there  are  three  branches  «-f  .-ilk- 
wast  «•  .spinning.  whi« -h    involve  the  manufacture  of  M  tl« 
silk  rst  waste,  noil  yarn  or  "  bourette  "  silk,  and  silk 

shoddy.     The  first  raw  material  to  be  mentioned  is  the  rfnun, 
the   clean    waste    obtained    in    unreeling    the    cocoons, 
u  cocoons  which  cannot  be  reeled,  and  broken  cocoon 
ads.     A  fur;  is  made  between  rfnua  a  //i 

and  strtua  d  voyeur,  according  as  it  is  obtained  from  cocoons 
h  were  unreeled  fp-m  tire  or  steam-heated  basins. 
Strtua  a  rajxur  is  accordingly  the  more  valuable,  and  more 
in  demand,  t<>  which  ul-.i  tiie  fact  contributes  that  it  is  pro- 
duced in  larger  quantities  of  uniform  quality,  since  it  is  msde 
in  the  larger  works.  1  ::  rated  cocoons  and  whole  cocoons 
which  cannot  be  unreeled  are  not  in.-lu.l.  .1  in  the  »tnua\ 
these  are  brought  into  commerce  under  the  term  of  -cocoons." 
Mrazitt  is  the  name  of  the  waste  produced  in  spinning  raw 
silk,  through  the  breaking  or  spoiling  of  the  threads.  These 
••rials  also  occur  in  a  slightly  decayed  condition  ;  the 
decay  is  said  to  improve  the  qual: 

second  commercial  raw  material  is  decayed  waste — 

<i#H/<3.     The  rtiffii  are  somewhat  decayed  cocoons. 

Marseilles   is   the    principal    mark,  t    for    silk    waste;    the 

following  commercial  i(ualiiies  are  sold  there  at  prices  ring 

francs  per  kilo,  (4 }d.  to  6s.  per  IK):- 
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Bassinets,  Moorish,  /rtww*  de  n>  h'/iorassan,  Syrian, 

Accoulys  (Greece),  French,  Italian,  iVi-ian.  I'.roussa,  Oshio, 

/a  en  Flotte^  Kibisso  Yanio  /  v  rfu  Chine,  Leva  in. 
Spanish,  Adrianople,  Salonica, 

The  damaged  cocoons  are  1mm -hi  imo  deep  vats,  hot 
water  added,  and  the  mixture  allowed  to  stand  for  sev»-i..l 
days.  The  dead  pupte  quickly  cause  putrefaction,  which 
attacks  and  destroys  the  gummy  and  resinous  matters.  The 
material  is  then  smoothed  and  cleaned  by  a  com  bin-  machine, 
and  brought  into  the  market  under  the  name  of  pcv/nfe,  the 
fibres  of  which  arc  fmm  "»-16  cms.  (2-6  in.)  in  lei 

The  flocks  and  unspinnable  waste  obtained  in  spinning 
the  first  waste  have  been  utilised  by  Pasquay  by  spinning 
round  hemp  cords,  and  plaiting  the  cords,  thus  obtaining  l"ii'_: 
hands,  which  can  be  used  for  wrapping  steampipes  to  prevent 
loss  of  heat. 
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ToUet-Soap  Cutting!  (  AV,,,  *  -,/>„„„/„  /^./i,^).—  Msnu- 
irere,  who  i>ossesB  a  pan  heated  by  steam  or  in  a  wa 
bath,  can  readily  melt  together  and  again  preas  the  cuttings 
of  toilet  soap.  The  soap  to  be  melted  U  cut  up  into  shavings 
by  means  of  a  wire  or  plane,  and  brought,  in  small  quantities 
at  a  time,  into  a  pan  heated  by  steam  or  on  the  water-bath. 
The  soap  is  there  allowed  to  melt,  with  the  addition  of  a  1. 
water,  or,  if  the  soap  becomes  too  thick  and  viscid,  of  spirit 
The  quantity  of  water  to  be  used  is  determined  by  the  condi- 
tion nf  the  soap  ;  if  it  be  dry  more  is  added  than  if  it  were  wet 
If  water-glass  has  been  used  in  making  th<>  .-.-.ip.  it  is  necessary 
to  add  a  few  pounds  of  lye  at  20-22*  R.  to  prevent  the 
separation  of  silicic  a  aurally,  care  most  be  taken  that 

the  soap  does  not  froth,  which  is  accomplished  by  stirring 
diligently,  and  adding  water  if  required.     The  water  is  only 
added  in  order  to  facilitate  the  melting  of  the  soap,  but  not 
to  dissolve  it     When  the  soap  is  completely  dissolved,  the 
colouring  matter  is  stirred  in,  and  then  the  perfume,  before 
pouring  into  the  mould.     These  soaps  are  generally  coloured 
•w,  red,  or  brown,  and    made  into  household,  Windsor, 
led,  coal-tar,  and  also  sand  and  pumice  soaps. 
In    nirhini:    tli.-   cuttings,   if    the  soap  should   froth   or 
become  too  thick  and  lumpy,  and  if  a  small  addition  of  *] 
remains  without  result,  the  following  method  is  adopted  :— 
Whilst  stirring,  sufficient  water  is  poured  into  the  pan  to 
dissolve  the  soap  completely  to  a  thin   liquor  ;    it  U  then 
salted  out  with  a  strong  hot  solution  of  salt,  the  salt  liquor 
removed,  and  the  soap  brought  together  by  potash  lye  of 
B.  or  hot  water.     After  the  soap  has  stood  for  some  time. 
it  is  drawn  off  down  to  the  deposit  at  the  bottom,  coloured, 
14 
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i     in     the    cold,    perfumed,    and     poured     into     tin 
niookL 

The  following  diirctinns  t«T  making  brown  Windsor  soap 
by  melting  together  cuttings  may  serve  as  an  example  of  this 
method  of  treatment.  For  a  brown  soap  are  taken  the 
cuttings  of  such  coloured  soaps  as  yellow,  blue,  and  l>r<>\vn. 
Kilty  Ib.  of  soap  are  coloured  brown  by  120  grins.  (4  02.)  of 
caramel,  and  then  scented  with  40  grms.  of  oil  of  lavender, 
30  grms.  of  oil  of  thyme,  30  grms.  of  cumin  oil,  30  grms.  of 
oil  of  cloves,  and  30  grms.  of  cinnamon  oil.  The  caramel  is 
obtained  by  carefully  melting  ordinary  sugar  in  a  pan,  with 


FIG.  10. 

constant  stirring,  until  it  has  changed  into  a  mass,  which  runs 
from  the  stirrer  in  dark  golden-yellow  threads. 

Utilisation  of  Waste  Soapy  Waters. — The  utilisation 
of  the  waste  soapy  waters  produced  in  such  large  quantities  in 
public  laundries  and  in  many  industries,  i.e.  the  separation  of 
the  fatty  acids  which  are  combined  with  alkali  in  these  waters, 
has  been  many  times  attempted,  but  with  little  success.  The 
methods  often  recommended — collection  of  the  soap-suds  in 
tanks,  decomposition  of  the  soap,  allowing  to  deposit,  etc. 
(Heuze,  Dingl.  Polyt.  Journ.) — can  only  be  applied  to  small 
quantities  of  strong  soap  liquors,  such  as  are  produced  in 
wool-washing.  In  the  case  of  public  laundries,  which  use 
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I'll 


HI  k.l.*.  (3-4  ewt)  of  soap  in  60.000-70.UOO 

lit."  application  of  such 

mrth.Hl,    i^    -juit.-    impossible.       I  I    cam*,   in   order 

collect  the  fttuU,  the  waste  waters  shouM   I-   nm,  together 

-.  a  regular  utreain  of  lime  water,  through  the  apparatus 


Fio.  II. 

shown  in  Fig.  10.  A  tub  A  is  half  Hlleti  with  slaked  liiix 
regulated  current  of  water  passes  through  the  pipe  </.  the  n»L 
At  an.l  tin-  nutlet,  carrying  lime  into  the  vat  //.  The  water 
the  soap  is  to  be  removed  enters  at  the  same 
tune  in  a  continuous  stream  and  leaves  at  &.  It  i*  then  only 
necessary  to  run  the  mud  deposited  on  the  bottom  of  the 
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vessel  into  the  filtering  basket  D,  placed  below,  by  raising  the 
plug's  c.  The  lime  soap  collected  in  the  basket  is  decomposed 
with  hydrochloric  or  sulphuric  acid  and  steam,  the  cooled 
mass  again  brought  into  the  filter  basket,  washed,  and  freed 
from  water  by  draining  and  pressing.  The  fatty  mass 
obtained  is  now  l»y  no  means  pure  enough  for  the  fat  press. 
In  the  case  of  waters  from  a  pul>li<  laundry,  it  contains 
40-50  per  cent  of  foreign  matter — sand,  pieces  of  wood, 
cellulose, — so  that  the  production  of  fat  therefrom  is  not  a 
remunerative  operation,  apart  from  the  cost  of  the  apparatus. 
It  is  more  economical  to  recover  the  fat  by  extraction  with 
carbon  bisulphide,  a  method  already  much  in  use.  An 
apparatus  very  suitable  for  this  purpose  is  shown  in  Fig.  11. 
It  consists  of  the  water-bath  A  and  the  boiler  //,  contained  in 
A,  for  the  reception  of  the  fat.  The  impure  fat  is  placed  in 
Ct  D  is  the  condenser  and  E  the  storage  vessel  for  the  carbon 
bisulphide.  After  the  cylinder  C  has  been  filled  through  a 
with  fat,  which  lies  on  a  perforated  bottom  between  the  open- 
ing k  and  /,  carbon  bisulphide  is  admitted  from  E  through  the 
tap  i.  It  dissolves  the  fat  contained  in  the  impure  mass  and 
carries  it  through  c  into  the  boiler  B,  in  which  the  carbon 
bisulphide  evaporates.  The  vapour  rises  through  the  pipe  b 
into  the  condenser  D,  where  it  is  condensed,  the  liquid  then 
passing  to  C,  whence  it  again  carries  fat  to  B.  When  all  the 
fat  lias  been  removed  in  this  manner,  the  taps  c,  /,  gt  and  h 
are  opened,  whilst  at  the  same  time  e,  d,  and  i  are  closed. 
Steam  then  passes  from  A  through  g  into  C,  expels  through 
h  the  carbon  bisulphide,  which  collects  in  Et  together  with 
that  evaporated  in  B ;  k  and  /  are  openings  for  emptying  the 
cylinder  C.  By  this  arrangement  of  the  apparatus,  not  only 
is  all  the  fat  recovered,  but  also  the  loss  of  carbon  bisul- 
phide is  reduced  to  a  minimum,  assuming  that  the  necessary 
quantity  of  cold  water  is  supplied  to  the  vessel  D  through 
The  fat  remaining  in  B  still  requires  refining,  which  is 
accomplished  in  the  usual  manner. 

Utilisation  of  Liquids  containing  Fatty  Acids. — In 
all  the  textile  industries  there  is  a  number  of  waste  liquors 
containing  fatty  acids,  the  quantity  of  which  is  so  consider- 
able that  its  recovery  is  at  times  a  source  of  not  inconsiderable 
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profit      In  regard  to  the  composition  of  tbeee  liquors,  there 
are  in  general  three  different  kind*   to   be   distinguished: 

The  waste  liquors  obtained  in  removing  the  perspiration 

!  grease  from  wool  and  woollen  fabrics,  to  which  are  to  be 

added  the  waste  soapy  waters  of  houses  and  Urge  laundries ; 

the  used  soap  li.(U..i  •  oUamed  in  boiling  talk  to  remove 

"gum*  he  waste  liquors  of  red  dyeing, 

•••nt.iin  <>il.  In  all  th.-  liquids  mentioned  the  fatty 
acid  compounds  are  mainly  united  to  alkalis,  accordingly  their 
separation  by  a  strong  mineral  acid  appears  to  be  suitable,  and 
this  method  is  almost  always  used  when  these  liquids  are  treated. 
The  method  is,  however,  attended  with  so  many  incon\ 
ences  that  many  industrial  establishments  are  disgusted  with 

utilisation  of  these  waste  products.  In  the  first  place  the 
liquids,  in  addition  to  the  alkali  compounds,  always  contain 
lime*  soaps  produced  by  the  lime  in  the  water.  When  the  oils 
and  fate  are  separated  by  sulphuric  acid,  or  by  crude  hydro- 
which  always  contains  sulphuric  acid,  the  lime  is 
always  separated  as  sulphate,  which  forms  a  pasty  mass  with 
the  oil.  This  mass  is  not  readily  separated  from  the  water, 
so  that  its  application  in  making  soap  or  illuminating  gas  is 
not  easy.  Also,  the  storage  of  the  tluid  oil  in  barrels  is 
laborious  and  subject  to  considerable  loss.  Thus  the  separation 
of  the  fatty  acids  in  the  form  of  a  solid  compound  of  fairly 
constant  composition  appears  to  be  indicated.  Vohl  has 
previously  shown  (Mutttrzeitung,  1873)  that,  when  lime  or  a 
lime  salt  is  added  to  these  liquids,  all  the  fatty  matter  is 
separated  as  a  solid  lime  soap,  from  which  the  liquid  can 
readily  be  drawn  off,  and  which  can  be  stored  in  the  dry 
state.  This  lime  soap  is  a  substance  which  can  readily  be 
transported  and  sold  to  works  occupied  with  the  separation  of 
oil  and  fat  from  such  material.  It  is,  of  course,  not  the  case 
t  ii.it  each  establishment  carries  out  the  complete  utilisation  of 
its  own  soap  waste,  but  simply  that  it  removes  the  fat  from 
its  waste  soap-suds  with  IIHM-.  and  then  sells  the  lime  soaps, 
which  contain  about  40  per  cent,  to  the  proper  works.  The 
apparatus  required  for  this  precipitation  of  lime  soaps  is  of 
an  extremely  simple  nature,  and  easily  obtained.  Since  lime 
soaps  give  rise  to  the  formation  of  gypsum  when  treated  with 
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crude  hydrochloric  acid,  which  always  contains  sulphnrie 
acid,  and  the  gypsum  makes  the  separation  of  the  oil  in  m 
the  aqueous  liquid  very  difl'icult,  Vohl  experimented  with  a 
magnesium  salt,  by  which  the  fatty  acids  are  as  completely 
precipitated.  The  magnesia  soaps  occupy  a  much  smaller 
volume,  contain  about  60  per  cent,  of  fat,  and  produce  n<> 
gypsum  when  decomposed  by  sulphuric  acid,  or  hydrochloric 

containing  sulphuric  acid.  Tin-  lime  and  magnesia  soaps 
may  also  be  directly  employed  for  the  manufacture  of 
illuminating  gas;  the  tar,  which  is  simultaneously  produced, 
may  be  used  like  pure  oil  in  gas-making.  The  gas  obtained 
from  the  lime  and  magnesia  soaps  is  of  very  high  illuminating 
power,  and  the  yield  is  very  hi^h. 

The  residues  of  oil-manufacturing  are  recommended 
by  G.  F.  lieisenbichler  to  be  used  in  soap- making  (*Vcue 
Scifensv  <iig).  After  they  have  been  subjected  to  the 

strongest  pressure,  oil  seeds  retain  5-10  per  cent,  of  oil,  which 
can  only  be  extracted  by  chemical  means.  These  residues 
may  be  used  with  great  advantage  in  soap-making  in  the 
case  of  very  cheap  soaps;  a  small  quantity  is  added,  n->t 
exceeding  20  per  cent.  The  residues  from  expressed  nuts  of 
all  kinds  are  especially  suitable;  less  suitable,  or  not  at  all, 
are  expressed  linseed  and  rape  seed,  since  they  contain  too 
many  hard  particles.  When  these  fatty  residues  are  to  be 
added  to  soaps,  they  must  be  fresh,  and  previously  be  finely 
ground.  They  are  then  mixed  directly  with  the  lye,  which  is 
then  boiled,  and  later  the  principal  fat  added  to  the  resulting 
thick  liquor.  The  saponification  is  much  accelerated  by  the 
addition  of  this  powdered  material  to  the  lye,  and  the  con- 
sequent thick  condition  of  the  latter.  Keisenbichler  recom- 
mends in  particular  for  this  purpose  the  residuals  obtained  in 
expressing  olive  oil  from  the  olive.  The  cake,  which  com 
fairly  fine  skins  and  is  very  oily,  readily  dissolves  in  the  ly. 
to  form  a  tolerably  uniform  paste.1 

Recovery  of  Glycerine  as  a  By-product. — Glycerine 
is  generally  obtained  by  saponification  of  fats  as  a  by-product 
in  the  preparation  of  fatty  acids.  In  soap-making  small 

ner  regards  theae  additions  as  not  perminaible,  and  uoap  made  in   tin- 
manner  an  adulterated. 
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quantities  of  glycerine  ware  forme i  ued ;   according 

tuid   below   the 

supernatant  soap— the  totalled  mnier  -1\.-     ^  hieh  **ffHfff 

glycerine,     nlkal  n«      1>  \.lmxidea.    sodium     and     potassium 

•s    was    exa  .lised   with    hv-ir.- iiloric  or 

sulphuric   acid,  evaporated    to   drytieas  on  the  water-bath, 

00  per  cent  alcohol,  and    the 

urine  obtained  aa  a  yellow  »\ru]»  <>n  evaporation  of  the 
extract  :  L      A.,  ,,i,img  to  Reyii«.l,U.  the  under-lye  was 

concentrated  by  evaporation,  the  salt  deposited  on  the  bottom 
iie  pan  was  removed  fmm  inu*   t-.  tune  and  brought  into  a 
0  whit  1»  tl»'-  li-junl  mul.l   flow  ba<  the  pan. 

.«•  li.jui.l   h.i.i   reached  such  a  concentration  that  it 
iHiilrd  at    H»!>  i1..  it  was  heated  in  a  still  until  iu  U.ling- 
('..when  hinh-pre.-Mu-e  or  superheated  steam 
was  <iri\rii  !hi..-,i-jii  ih.-  upper  layers  of  the  liquid  and  the 
glycerine  «hstill«-.|  ,,\,-i   in  the  steam.      It  was  necessary  to 
regulate  the  temperature  carefully,  so  that  the  glycerine  should 
be  decomposed  at  too  high  a  temperature,  and  that  the 
illation  should  nut  be  stopped  by  too  low  a  temperature. 
filiation  Dilate  was  evaporated  at  a  mode- 

rate beat,  when  t !i<>  _'';\.  .-mie  remained  behind.      When 
method  of  mam  is  considered,  it  ciin  hardly  be  sup- 

posed that  L'  is  now  still  made  in  this  manner  from 

the  un.i.-i  -ly.-  <>f  the  soap-maker,  especially  since  it  can  be 
regained  more  simply,  readily,  and  cheaply  from  the  crude 
glycerine  obtained  in  the  manufacture  of   stearin  candiea. 
although  soap-works  may  no  longer  be  able  to  work  up 
yes  for  glycerine  in   th>   IM.IIIIH  r,  experiments  in 
oth«  must   not   be  omitted.       1  ^t  drew 

attention  to  the  large  qu  ue  lost  in  these  lyes, 

whirh   he  estimated  at   8,500,000  kilos.  (8500   tons)   per 
rmany  alone,  of  a  value  of  3,000,000-3,600,000 
marks  (£150,000 -£180,000).      These  figures  explain  the 
mpts  to  find  a  method  by  which  glycerine  can  be  lecovered 
from   tins   liquid,  and  Schwanert  made  a  step  in  it.--  right 
when  he  drew  n  to  the  crystallisability  of 

gly«  \    means  of  \vln.-h  property  it  may  perhaps  be 

recovered  with  ;  -oap  lyes.     In    1 
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already   obtained    crystalline    glycerine   at   several    degrees 
below  zero,  but  Kraut,  <-t    !l  was  the   lirst,  in   1870, 

to  discover  a  method  of  crystallising  glycerine  in  any  n-.juiivd 
quantity  and  quality.  Tin  method  was  transferred  to  Sarg's, 
Son  &  Co.,  of  Liesing,  near  Vienna,  with  all  ri^ht  (.1  priority. 
This  tiriu  obtained  patents  in  Austria.  Knu'land,  and  liussia, 
and  work*  i  the  process  on  the  large  scale.  The  crystallisa- 
tion is  conducted  in  sin vt-inm  vessels,  from  which  the  crystals 
can  readily  IK-  loosened  ;  they  are  then  freed  from  the  adherent 
mother  liquor  by  treatment  for  fifteen  minutes  in  a  centri- 
fugal running  at  1200  revolutions  per  minute,  and,  after  they 
have  dried,  are  melted.  Crude  glycerine  must  be  once  re- 
crystallised.  As  Schwanert  states  in  these  communications, 
the  temperature  has  a  considerable  influence  on  the  yield ;  at 
temperatures  higher  than  2°  C.  the  mother  liquor  amounts 
to  more  than  30  per  cent,  of  the  glycerine  used.  In  mild 
winters  the  crystallisation  is  not  profitable.  In  addition  to 
the  application  of  a  temperature  several  degrees  below  zero, 
a  certain  amount  of  movement  appears  to  be  one  of  the 
conditions  under  which  the  glycerine  becomes  solid  and 
crystalline.  Experiments  with  a  view  to  crystallising  gly- 
cerine in  a  simple  manner,  applicable  to  larger  quantities, 
would  certainly  be  very  profitable,  since  the  most  complete 
purification  is  obtained  in  this  manner,  all  the  impurities 
remaining  in  the  mother  liquor.  The  under-lyes  of  soap-works 
might  by  this  means  be  utilised  in  a  most  productive 
manner. 

A  process  for  the  recovery  of  glycerine  from  waste  soap 
lyes,  due  to  H.  van  Kuymbecke,  consists  in  new  means  for 
evaporating,  distilling,  and  concentrating  these  lyes.  The 
apparatus  is  constituted  of  cylindrical  cast-iron  evaporators 
with  the  usual  accessories — steam-pipes,  man-holes,  valves,  etc. 
— to  which  are  connected  two  cylinders,  and  finally  the  con- 
denser. The  process  is  as  follows : — The  soap  lye  is  brought 
iii to  the  evaporator  mixed  with  green  vitriol  or  another  suit- 
able metallic  salt.  Then  a  low  vacuum,  about  '_'<>  inches,  is 
produced,  and  steam  passed  into  the  cylinder  inside  the 
evaporator;  a  concentration  of  28°  B.  at  the  outflow,  or 
30°B.  at  15°C.,  is  then  obtained.  The  evaporation  causes 
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ihr  nalu  to  crystalline  out,  they  collect  at  the 
may  be  removed,  dried,  and  purified.     At  the  density  given 
aboN  jm.l  roiitams  uUui    :.o  percent     f  -lycennc, 

most  of  the  salts  have  crystallised  out.  The  liquid  now 
passes  into  a  second  evaporator,  where  it  is  concentrated 
down  i  Its  again  separate,  and  are 

removed  and  dried  The  evaporation  is  effected  in  two 
stages,  because  the  salt  impregnated  with  -irong  crude 
glycerine  would  be  diil'u -ult  u>  dry  and  free  from  the  mother 
Kmm  the  second  evaporator  the  liquid  passss  into 
apparatus,  which  works  under  a  vacuum,  and  in 
win.  ii  it  is  heated  almost  to  boiling  by  means  of  steam. 

mbecke  uses  again  expanded  steam.  njected  into 

vacuum  of  a)  :  uches,  induces  rapid  distillation.    The 

least  volatile  distillate  collects  in  the  first  and  is  very 

pure  glycerine ;  the  greater  pan  of  the  glycerine  is  found  in 
tin-  second  rylin.U-i  .  ilu-  must  v.,lat  late,  which 

contains  much  water,  passes  into  the  condenser.  If  the 
product  is  not  sufficiently  pure,  it  is  distilled  again 

The  iiH'tlunl  -i\m  i,y  II  I  i<  laming,  of  Kalk,  for  the 
recovery  of  pure  glycerine  from  soap  lyes,  depends  on  the 
application  -f  ilialysis  (German  patent,  1-VJ09).  Glycerine 
is  a  substance  which,  \\ln-n  in  aqueous  solution,  cannot  pass 
through  parchment  paper,  whilst  the  salts  contained  in  the 
»;n.l.T-lyes  can  readily  pt-nrtrat^.  In  order  to  separate  the 
glycerine  from  the  salts,  r'l.-innr.n-  .-ni].l..ys  an  apparaUis  very 

l.>r   in  <-<'nsiruciinn  to  the  diffuser  used  in  sugar-works. 

lyes,  previously  evaporated  until  much  salt  separates,  flow 
through  vessels,  one  side  of  \vhi<  h  is  made  of  parchment 
paper;  water  flows  on  the  other  side  of  the  parchment  JMJ-  r 
process  uln-  h  occurs  is  an  ordinary  osmosis;  the  salts 
in  the  glycerine  solution  pass  through  the  permeable  division 
— the  parchment  paper — and  dissolve  in  the  water,  a  corre- 
sponding quant  lirh  passes  through  to  the  glycerine 
and  dilutes  it. 

In  with  untli-i-lyi's.  whii-h  are  strongly  alkaline. 

it  is  advisable  to  neutralise  with  sulphuric  acid  before 
dialysiug,  since  the  sulphate  diffuses  more  rapidly  than  the 
compounds  of  alkaline  reaction.  When  the  under -lye  is  sab- 
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jected  to  the  osmotic  action  for  a  sullieient  length  of  time,  tin 
glycerine  solution  is  obtained  very  pure,  when  it  can  be 
converted  into  pure  glycerine  by  concentration,  at  Hrst  in 
open  pans,  then  by  distillation  in  a  vacuum  apparatus  The 
low  cost  of  providing  an  apparatus  suitable  to  tin-  dialysis  of 
under-lyes,  which  would  consist  essentially  of  a  vessel  • 
tainini:  frames  stretched  over  with  parchment  paper,  makes 
1  lemming's  process  available  even  for  small  works,  which  can 
then  utilise  very  well  the  under-lyes  which  would  otherwise 
be  wasted,  and  dispose  of  the  dialysed  solutions  to  glycerine 
r  further  treatment. 
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Utilisation  of  Alkali  Waste.  —  Since  almost  nil  «*U- 
ka  make  sulphur    from    alkali    waste,  there   remains   a 
residue  consistin  .  of  carbonate,  sulphate  and 

A<  •«  -..i-lin-  to  M.  Schaffner  •  <  Jonm.  199,  p. 

>  this  residu  whii  h   railway  embankments  can  be 

made,  is  especially  suitable  fur  the  upper  layers,  where  it  is 

used  instead  of,  or  togeth.-r  \\ith.  n\<  r   -  ,ud.      The  sleepers 

lie  dry,  sin.  ••  tin-  desulphurised  residues  are  porous;  the  latter 

il--.  .i;.|--  n    •       !.  i\        .        :.-::••!       '.      •         •:-..•.•..-.•.::.        .    V.. 

ifoepen 

proposed  to  use  alkali  waste  in  glass-making,  since 
ih<-  s«<iium  suij.hi.lr  would  serve  as  a  reducing  agent  in  place 
of  coal,  and  lime  would  also  be  iniKxlmvd  into  the  mixture. 
11  thk  i  -mi  .  however,  Lunge  remarks  (DinyUr's  JOHTH..  2  1  6, 

Alkali  waste  always  contains,  in  addition  to  calt 
hide,  excess  of  lime  both  as  carbonate  and  caustic  lime, 
and  excess  of  coal,  and  would  thus  be  the  more  suitablt 
the  use  proposed  by  f  it  did  not  contain,  with  then 

useful  constituents,  certain  harmful  substances  —  alumina, 
oxide,  gypsum,  etc."  These  constituents  prevent  the 
use  of  alkali  waste  except  r'.-i  the  lowest  qualities  of  glass; 
and,  in  fart,  Lunge  himself  disposed  of  alkali  waste  to  makers 
of  beer  bottles.  The  desulphurised  residue,  treated  by  the 
process  of  Schaffner  or  Mond,  which  is  never  free  from 
un  decomposed  sodium  sulphide,  is  suitable  for  the  same 
BM, 

Recovery  of  Soda  in  Cellulose  Works.—  In  r,v»: 
the  recovery  of  soda  in  cellulose  works,  M.  Kaudel  remarks 
in  a  loug  paper  (Dingier'*  Jour  •          in  the  first 
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place,  that,  generally  speaking,  in  the  best  works  the  recovered 
soda  amounts  to  little  more  than  70  per  cent,  of  the  quantity 
used.  Although  thr  lime  mud  obtained  in  causticising  tin- 
soda  be  repeatedly  washed  with  fresh  water,  and  the  dilute 
liquors  obtained  be  used  in  preparing  strong  liquors,  and 
although  the  most  rational  apparatus  be  used  for  washing  the 
boiled  wood,  yet  there  is  lost  in  the  lime  mud  about  5  ]..T 
cent.,  in  the  wood  the  same  quantity,  by  leakages  and  in  tin- 
evaporating  furnaces  about  20  per  cent;  thus,  on  the  wh<»lr, 
about  30  per  cent.,  and  in  some  works,  no  doubt,  much 
more. 

Faudel  assigns  a  portion  of  the  blame  for  this  condition  of 
tilings  to  the  evaporating  furnaces,  which,  in  some  works,  are 
long,  low  flues  with  a  powerful  and  wasteful  fireplace  at  one 
end,  from  which  the  fire  gases  pass  over  the  lyes.  The  liquors 
are  evaporated  in  these  furnaces  only  to  a  certain  concen- 
tration ;  they  are  then  removed  in  the  form  of  a  tolerably 
solid  but  tarry  mass,  and  further  heated  and  melted  on 
separate  hearths  or  on  iron  plates  in  the  open.  The  soda  is 
thus  obtained  in  the  form  of  large  hard  lumps,  which  frequently 
have  to  be  broken  and  ground,  at  no  inconsiderable  cost, 
before  they  can  again  be  used  in  the  preparation  of  the  lye. 
<l>uite  apart  from  the  complexity  of  the  process,  enormous 
quantities  of  heat  are  lost,  owing  to  the  formation  of  a  solid 
crust  over  the  surface  of  the  lye  in  the  furnace,  which  there 
is  not  always  a  labourer  to  break  up  at  the  proper  time, 
and  which  hinders  the  further  evaporation  of  the  liquor 
beneath. 

According  to  Faudel,  Porion's  evaporating  furnace  is  more 
rational  than  the  one  just  described;  the  soda  it  produce 
porous,  and  may  be  used  in  the  preparation  of  fresh  caustic 
lye  without  pulverising.  A  furnace  used  in  South  Germany 
permits  the  liquor  to  flow  down  a  series  of  pans  arranged  in 
steps,  so  that  it  meets  the  fire  gases  on  its  way.  This 
furnace,  which  is  said  to  require  frequent  repairs,  pro- 
duces the  soda  in  as  inconvenient  a  condition  as  that  first 
described,  and  probably,  therefore,  offers  little  advantage 
over  it. 

A  fourth  furnace,  which  appears  to  the  author  as  worthy 
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of  notice,  i*  that  patented  bj  the  Belgian  Werotte,  and  known 
un-i.-i  the  name  of  Fernnu 

M    Montagnon,  a  Paris  chemist,  has  proposed  a  method 
iccovery  of  soda  in  the  wet  way  <  •«  Mritnnt* 

which  simply  consists  in  removing  from  the  black 
li<iuors  (of  cellulose  works)  the  gummy,  albuminous,  and 
mineral  matters  derived  from  the  plant*,  This  can  only  be 
done  when  they  are  precipitated  as  compounds  insoluble  in 
a  combination  of  th<>  liU»rated  soda  with  the  precipitant  The 
compound  of  soda  and  the  precipitant  remaining  in  solution 
must  ttuMi  be  treated  with  a  base  which  expels  the 
combined  with  the  soda  and  gives  the  soda 
in  the  water  used  at  the  first  solution.  These  conditions  are 
fulfilled  by  certain  common  and  cheap  materials — pyrites  and 
lime,  or  powdered  iron  ore  (ferric  oxide)  and  sulphuric  acid. 
The  cost  of  the  recovery  of  1  ton  of  soda  is  given  below  for 
two  methods  of  procedure,  in  which  either  (1)  pyrites  and 
lime,  or  (2)  ferric  oxide  and  sulphuric  acid  are  used. 

The  cost  of  the  recovery  of  soda  in  the  wet  way  is  not  to 
be  regarded  as  pure  loss,  since  certain  by-products  in  great 
demand  are  also  produced.  These  by-products  may  be  need 

i  advantage  for  bleaching  paper-pulp,  or  may  be  converted 
into  the  original  materials  and  so  used  over  again. 

In  using  pyrites  and  lime  to  recover  the  1  ton  of  soda 
contained  in  1  5,400  gals,  of  black  liquor,  2  tons  of  calcium 
sulphite  are  formed,  from  which  the  sulphurous  acid  may  be 
obtained  by  treatment  with  sulphuric  acid  and  used  for 
bleaching  paper-pulp. 

When  ferric  oxide  and  sulphuric  acid  are  used  to  recover 
1  ton  of  soda,  2}  tons  of  ferric  sulphate  are  produced,  which 
can  either  be  sold  as  such  or  decomposed  in  reverberatory 
furnaivs  into  ferric  oxide  and  sulphuric  acid,  which  may  then 
again  be  used  in  the  recovery  of  soda. 

In  Iwth  cases  there  are  produced  about  six  tons  of  the 
extracted  gummy,  nlhuminous,  and  mineral  matters,  the 
mixture  of  which  is  sold  as  a  fertiliser  at  a  value  of  ten 
shillings  per  ton. 

The  following  calculations  of  the  coats  make  clear  the 
relative  advantages  of  the  two  processes  of  recover  \ 
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1.  Recovery  in  the  Dry  Way  (Porion's  Process). 
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. 

82 

8 

1  ton  nf  lime  for  cau.-tieisinu 

. 

20 

0 

LOSS  of  soil  a.  L'O  |M-I  rent,  fnnii   1   ton,  i.»  .    I  r\vt.,  at  28a 

. 

112 

0 

Depreciation  and   intere-t    for   tin-  fur                   1  ">  per  rent. 

"ii   £1600,  fora  daily                    "f   1    ton   for 

per  annum       ..... 

13 

4 

Total    . 

• 

227 

—  —  . 

7 

—  - 

2.  Recovery  in  the  Wet  Way  (Montagnon's  First 

Process). 

1'25  ton  of  pyrites,  at  9                     ... 

30 

0 

1  t<-n  of  lime           ... 

. 

20 

0 

Wages  and  general  expenses 

. 

40 

0 

1    rut.    enal    at    248.  .                      .... 

, 

4 

10 

Loss  of  soda,  at  a  high  estimate,  20  per  rent,  from   1000 

kil'                  >  \\  t..  at  !( 

L12 

0 

Depreciation  and  interest,  15  per  cent,  of  the  cost   of 

the 

installation,  £200,  i.e.  per  day 

• 

1 

8 

Total    .... 
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6 

Value  (»f  hv-  products  to  be  deducted  —         f. 

d. 

6  tons  fertiliser  at  10>.        .              .             .              .60 

0 

2  tons  calcium  sulphite  at  32s.        .             .             .64 

0 

— 

124 

0 

Cost  of  recovery  per  ton 

• 

94 

—  — 

6 

—  — 

(Montagnon's  Second  Process.) 

1  '13  ton  of  ferric  oxide  at  *J'K  per  ton 

( 

92 

7 

1*58  ton  of  sulphuric  acid  at  •!-.  per  c.wt.    . 

. 

126 

Wages  and  general  expenses 

40 

0 

Loss  of  sod.  i,  at  a  hL'h  estimate 

112 

0 

Depreciation  and  interest  .... 

1 

8 

Total    . 

302 

8 

Value  of  by-products  to  be  deducted  — 

'/' 

6  tons  of  fertiliser  at  10s.  .             .             .              .60 

0 

>ns  of  ferric  sulphate  at  56s.  .              .              .140 

0 

200 

0 

Cost  of  recovery  per  ton 

102 

8 

RECOVERY   OF  SOD  \    I 

rr..iiMiny  i.  Monugnon's  processes  over 

tt»-   recovery    in    th.-   dry    way    U    th«-r 
neorvrad 
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Thus  for  every  owl.  of  straw  treated  there  is  a  saving  of 
eight  shillings,  or  two  shillings  on  one  CWL  of  white  paper- 

HP 

Recently  (Cmteymwar),  K.  Schneider  has  ronstmcted  an 
evapom  unmce  for  the  recovery  of  soda 

••llulose  works,  which  appears  worthy  of  special  mention. 
The  waste  liquors  of  cellulose  works  are  evaporated  and  the 
residue  calcined  without  the  produ  noxious  odours, 

by  the  application  of  highly  heated  air.  In  1876  Sfrmftftf 
described  a  regen*  iir  apparatus,  consisting  of 

two  chambers,  built  of  fireproof  bricks,  with   the   requisite 

:•  .iii.l  leave,  and  tilled  with  fireproof 
•In-  manner  of  the  well-known  Siemens' regenera- 
tors. In  8<  s  apparatus  two  of  these  chambers  are 
connected  with  the  .  and  evaporating  furnaces.  The 
larger  stands  in  front  <»f  the  furnace,  which  i*  somewhat 
smaller,  about  1 7  metres  (56  fL)  long,  at  a  distance  of  about 
one-third  of  the  length  of  the  fum.i. ,-  from  the  principal 
apparatus.  The  gas  obtained  from  lignite  in  the  producer 
— a  simple  furnace — passes  through  flues  provided 

i  dampers  into  the  hot-air  apparatus,  where  it  burns,  the 
resulting  products  of  combustion  being  then  conducted,  not 
in  the  «al.  unu-  furnace,  hut  by  Hues  direct  to  th«»  chimney. 

li<-  proper  change  in  the  dampers  •  .t   of  highly 

heated  air  from  the  larger  apparatus  enters  the  furnace  at  the 
end,  and  a  second  current  from  the  second  hot-air  apparatus 
enters,  in  a  direction  at  right  angles  to  the  first,  the  calcan- 

*pace  just  in  front  of  the  fire-bridge.  The  gases  past 
uiM.-r  the  wrought-iron  evaporating  pan,  then  between  this 
and  a  second  evaporating  pan,  and  finally  under  n  preliminary 
heater,  from  which  they  pass  to  the  chimney,  35  metres 
(11*-  ft  i  high.  The  liquor  collected  in  the  preliminary 
heater  passes  in  the  opposite  direction  through  a  pipe  into 
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one  evaporating  pan,  thence  to  the  second,  and  finally  to  the 
calcining  furnace.  The  calcining  space  has  a  capacity  of 
about  2*7  cub.  metres  (95  cub.  ft.)  of  liquor,  one  evaporat- 
ing pan  a  capacity  of  7*5  cub.  metres  (265  cub.  ft),  the 
other  17  cub.  metres  (600  cub.  ft),  and  the  prelimii 
heater  29  cub.  metres  (lOi'::  ml.,  ft.). 

It  we  assume  that  the  hot-air  apparatus  is  in  the 
prescribed  condition  and  is  supplying  a  continuous  current 
of  highly  heated  air  to  the  calcining  space,  then  the  process  is 
conducted  as  follows : — The  evaporating  pans  and  preliminary 
heater  being  full,  the  valves  are  opened,  the  calcining  space 
slowly  filled,  and  the  two  evaporating  pans  again  filled  accord- 
ing to  the  indications  of  the  gauge  glasses.  According  to  the 
consistency  of  the  liquor,  this  process  is  repeated  two  to  three 
times  within  three  to  five  hours,  during  which  time  heating 
gases  enter  from  the  larger  apparatus,  in  consequence  of  which 
the  temperature  in  the  calcining  space  rises  considerably.despite 
the  strong  evaporation.  When  the  evaporation  has  proceeded 
to  a  certain  extent,  after  about  three  hours  the  current  of 
gas  is  cut  off,  and  there  now  enters  into  the  larger  apparatus, 
as  during  the  whole  period  already  from  the  smaller  hot-air 
apparatus,  only  atmospheric  air  at  a  high  temperature  (about 
1000°  C.).  This  air  is  thus  present  in  the  required  quantity 
from  the  commencement  of  the  calcination  and  is  completely 
diffused  through  the  whole  of  the  calcining  space.  It  wouM 
therefore  appear  to  be  impossible  for  any  gas  of  organic  origin 
to  leave  the  calcining  space  undecomposed. 

When  the  mass  in  the  calcining  furnace  is  completely  burnt, 
it  is  drawn  out  through  doors,  and,  after  removing  the  iron 
plates,  brought  into  the  cooling-room.  The  gases  which  are 
still  produced  here  during  the  slow  cooling  enter  the  cal<  inin_r 
space  through  openings  provided  for  the  purpose,  and  bum 
there  completely  in  the  hot  current  of  air  coming  from  the 
larger  hot-air  apparatus. 
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Utilisation  of  the  Polishing  Sand—  In  grinding  glass, 
esp*  making  mirror-glass,  a  very  fine  polishing  sand 

is  used,  which,  after  it  left  the  apparatus,  was  formerly  use- 
less. The  pasty  consistency,  and  absence  of  plastic  nature, 
were  great  obstacles  to  further  treatment  Le  Motte,  a  Paris 
engineer,  has  obtained  a  patent  for  the  use  of  this  wast* 
making  a  very  hard  building-stone.  The  mud  from  the  grind- 
ing-taMes,  consisting  of  fine  glass  dust,  quartz  flour  and  finely 

•  led  cast-iron,  is  first  run  into  settling-tanks,  from  * 
ill.-   supernatant  water  can  be  removed  as  required.     The 
deposit  is  then  dried  in  centrifugals,  mixed  with  fine  clay 
powder  or  glass  flour  in   a   mixing  ami   k  neading-machine, 
pressed  into  moulds,  and  I  mint  ,-h  temperature  to  a 

.  hard  mass.  A  pressure  of  300  kilos,  per  sq.  cm.  (4220 
H>  per  sq.  in.)  is  required,  since  the  bricks  are  very  porous. 
These  bricks  are  not  attacked  by  most  mineral  acids,  they 
also  exhibit  a  very  considerable  resistance  to  chloride  of  lime 
an.  I  sodium  sulphate.  The  weight  is  not  more  than  that  of 
ordinary  porous  bricks.  BY  mixing  the  sand,  enamelled  bricks 
may  also  be  made,  suitable  for  the  decorative  treatment  of 
taoadea 

t  account  states:  The  used  grinding  sand,  con- 
inore  or  less  clay,  which  is  produced  in  considerable 
<iu  unities  in  grinding  mirrors,  is  to  a  great  extent  in  such  a 
fine  state  of  division  that  it  has  become  plastic  and  can  be 
moulded  whilst  wet  The  fine  particles  of  glass,  which  have 
been  ground  off,  make  the  mixture  still  easier  to  mould;  the 
sand  may  thus  not  only  be  moulded  into  various  shapes,  but 
t!u«  objects  produced  can  be  burnt  The  quantity  of  the 

Me  sodium  silicate  in  the  used  sand  is  so  considerable  that 
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it  i*  sullicient,  with  proper  burning,  to  cement  together  the 
grains  of  quart/,  and  thus  impart  to  the  moulded  object  a 
certain  degree  of  strength. 

The  moulding,  pressing,  «li\  in-j.  and  hum  ing  are  done  in 
the  ordinary  manner;  hard  h ricks,  hollow  or  solid,  plain  or 
nniamental  tiles,  hui  Id  ing- stones  and  architectural  ornaments 
are  readily  obtained.  The  product,  which  is  very  light — the 
specific  gravity  is  about  three-fifths  of  that  of  ordinary  stone 
exhibits  no  small  resistance  to  mc< -hanical  and  chemical 
actions. 
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Utilisation  of  the  M  Fruit  Water."— In  working  bj  the 
ordinary  process  l*\  which  starch  is  obtained,  the  potato  pulp 
com  i  the  k'rimling-machine  is  diluted  with  so  n 

water  that  the  proportion  of  valuable  con-tun.  nt,s  appears  to 
be  reduced  to  such  an  extent  tint  they  cannot  be  utilised  <i 

wald,  7>iV  >v  '"riktitio,  i,  Hartleben).     This 

a    w.i-.-!.1    if   it   has  n  tented,  may   be  suitably 

employed  as  a  direct  addition  to  pigs'  food     If  steam  be 
available,  it  may  be  passed  into  the  "  fruit  wau-r     until 
albuminous  matters  have  coagulated  into  flocks,  which  are 
separated  1»y  running  <>fl*  the  liquid  into  th.-  drain,  and  used  as 

le  food. 

Utilisation  of  the  Pulp.  This  mass  is  most  suitably 
mixed  with  other  tattle-  foods;  since  it  is  somewhat  diflicult 
of  digestion,  it  is  advisable  to  break  it  up  by  heating  to 
ing.  The  pulp,  however,  still  contains  so  much  starch  that 
it  is  profitable  to  recover  n.  liy  suitable  treatment  2 
or  even  3  per  cent,  of  the  total  quantity  of  starch  may  be 
recovered  from  the  pulp,  thus  producing  a  considerable 
innvase  in  the  profits.  The  pulp  still  contains  many 
mimnm  ,1  starch  cells  which  have  escaped  the  grinding.  In 
order  to  rupture  these  cells,  a  -impl.-  arrangement  is  employed 
which  drags  the  cells  lengthways  and  thus  ruptures  them. 

apparatus  is  constructed  as  follows: — A  ml  lei  .  f  polished 
ni.iri  1*  ,-r  granite  is  connected  with  a  cog-wheel  having  a 
certain  number  of  teeth.  Below  this  roller,  hut  very  nea 
it,  lies  a  second,  also  connected  to  a  cog-wheel,  which  hat, 
however,  only  about  one-third  of  the  number  of  teeth  on  the 
upper  roller.  Thus  the  upper  roller  makes  three  revolutions 
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whilst  the  lower  is  making  one.  The  pul]>  in  passing 
between  the  roller  is  at  the  same  linn-  -•jii'-r/.-d  and  dra\vn 
out  in  coiisiNjuenre  of  this  unnjnal  velocity;  thus  almost  all 
tin-  starch  rrlls  contained  in  it  arc  ruptured.  When  the 
rolled  mass  is  brought  into  tin-  <  ylindn<,il  I. rush  apparatus 
<t.ireh  can  be  obtained  from  it. 

The  process  is  generally  conducted  by  collecting  a 
quantity  of  the  pulp,  then  rolling  it  and  treating  it  alone. 
The  starch  which  has  been  semi-dried  and  jmriliod  by 
settling  also  produces  in  this  case  a  certain  quantity  of  starch 
mud,  which  is  treated  either  separately  or  together  with 
similar  material.  In  places  where  there  is  a  distillery  it  is 
advisable  to  work  up  the  pulj>  with  the  other  material  for 
spirit ;  thus  all  the  starch  is  extracted,  and  the  cork  substance 
goes  into  the  distillery  wash. 

If  the  pulp  is  collected  into  heaps,  which  are  kept  moist, 
a  process  of  decomposition  soon  sets  in  and  gradually  hut 
completely  destroys  the  cork.  The  whole  mass  changes  to  a 
soft  cheesy  mass,  consisting  of  the  decomposed  cork  substance, 
starch,  and  cellulose.  If  it  be  then  brought  into  the  appar 
for  obtaining  starch,  the  latter  is  obtained  pure.  For  this 
purpose  the  pulp  is  allowed  to  lie  in  thin  layers  for  such  a 
time  that  it  is  still  moist  at  the  top,  when  heaps  are  formed, 
60-80  cm.  high  (24-32  in.),  resting  on  a  layer  of  boards  and 
covered  by  twigs  or  boards.  After  a  few  days  the  tempera- 
ture of  the  whole  heap  rises,  the  covering  of  boards  protects 
it  from  cooling,  and  the  fermentation  begins.  In  order  to 
the  air  as  much  access  as  possible,  it  is  advisable,  in  building 
the  heaps,  to  insert  poles  and  to  draw  these  carefully  out, 
so  that  channels  may  be  formed  into  the  interior  of  the 
DSMB,  l!'']M-at--d  timiinir  over  with  shovels  and,  if  necessary, 
moistening  with  water,  greatly  accelerate  the  fermentation 
of  the  mass. 

If  the  formation  of  gases  of  bad  odour  is  remarked  during 
this  process,  it  is  a  sign  that  another  process  of  fermentation 
is  taking  place  in  addition  to  the  decomposition,  by  which  the 
yield  of  starch  would  l)e  diminished.  A  buttery  or  cheesy 
smell  denotes  the  occurrence  of  the  butyric  fermentation,  by 
which  the  starch  itself  is  attacked.  This  incorrect  course  of 
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the  process  is  due  to  the  entrance  into  the  mast  of  too  1 

mass  is  either  too  compact  or  too  wet.    The  evil  may  be 

combated  bj  shovelling  over  the  mast,  or  by  allowing  it  to  dry. 

Utilisation  of  the  Gluten  —In  the  fermentation  process 

luum  it  destroyed  with  the  exception  of  a  small  qua* 

h  rarely  exceeds  25  per  cent     In  the  process  without 

yield  of  gluten  may  amount  to  more  than 

00  per  cent  of  the  total  quantity.     In  addition  to  the  on  of 
on  as  en  -r  which  purpose  the  gluten  obtained 

•.«•  process  without  fermentation  is  stirra!  with  water  and 

heated  to  70°  C.,  it  is  also  used  in  making  foods.     In  the  Lr 

case,  the  first  operation  is  to  obtain  gluten -Hour,  as  described 

Wheat, from  which  the  1  msk  has  been  removed,  is  thoroughly 

washed;  the  starch  layers  obtained  are  not  subjected  to  a 

but  are  partially  dried   hy  the  air-pump  and 

.1  with  gluten.  The  mass  is  then  made  plastic  by  an 
admixture  of  potato-Hour,  instead  of  which  dark-coloured 
whtv  <>r  pea  or  bean-flour  may  be  used.'  It  is  of  great 

mi  jKjrtonce  to  mix  the  gluten  most  intimately  with  the  starchy 
substances,  for  which  purpose  a  kneading-machine  is  employed, 
as  used  by  bakers.  The  mixing  may  also  be  done  by  meant 
of  rollers,  in  which  case  a  first  pair  of  rollers  produces  a  band 
of  a  certain  thickness,  which  is  stretched  out  more  and 
more  by  the  succeeding  pairs  of  rollers.  The  thinnest  band 
is  collected,  pressed  together,  and  again  subjected  to  the 
action  of  the  rollers ;  there  is  thus  obtained  by  repetitions  of 
the  process  a  more  and  more  uniform  mixture  of  gluten  and 
starch.  It  is  advisable  to  add  to  the  mass,  before  kneading, 
T*W  of  its  weight  of  sodium  phosphate  and  rAw  to  riVw  of 
common  salt  The  paste  is  filled  into  a  shallow  rectangular 
box,  with  a  narrow  slit  at  one  end,  through  which  it  may  be 
expelled  by  a  piston.  Below  the  box  is  a  long  endless 
of  linen  cloth,  running  over  rollers.  When  the  paste  is 
expelled  thmu^h  the  slit  in  the  box  hy  means  of  the  piston, 
saves  in  MI»  baud,  which  is  carried  away 

l.y  tin-  endless  cloth.  frnm  whuh  it  is  taken  on  to  boards*     li 

im  dru-d  in  the  sun  to  a  thin,  horny  mass,  which  can  be 
easily  broken  and  ground  to  flour.  This  gluten-flour  far 
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surpasses  beans  in  nutritive  value;  a  food  is  obtained  from 
it  by  'stirrini;  into  boiling  water,  to  which  salt  has  been  added. 
following  process  is  used  in  order  to  obtain  gluten 
in  the  form  of  groats.  The  gluten,  made  into  a  paste  with 
potato  flour  in  the  above-mentioned  manner,  is  brought  into 

.mder  fitted  by  a  piston,  and  closed  at  the  l>ottom  by  a 
metal  plate  perforated  by  th«-  largest  possible  number  of  holes. 
The  holes  are  slightly  conical,  being  about  1*5  mm.  in  diam 
at  the  top  and  1  mm.  at  the  bottom.  By  applying  pressure 
l*>  tin  I.M..H.  the  paste  is  made  to  issue  in  the  form  of  thin 
threads,  which  are  then  cut  up  into  small  pieces  by  a  knife 
below.  The  apparatus  is  arranged  so  that  pressure  is  only 
applied  intermittently,  in  order  that  the  grains  may  be  as  far 
as  possible  of  equal  size.  Below  the  cylinder  there  moves 
slowly  a  stretched  endless  cloth,  which  catches  the  grains  and 
carries  them  away;  they  are  then  lightly  dusted  with  il<>ur. 
In  order  to  round  the  grains,  they  are  brought,  together  with 
5  per  cent  of  potato-flour,  into  a  barrel,  through  the  bottom 
of  which  passes  an  axle,  and  which  is  closed  by  a  door  in  the 
place  of  the  bung-hole.  The  grains  are  rounded  by  the  slow 
rotation  of  the  barrel ;  finally  they  are  sorted  through  sieves 
of  different  meshes,  and  dried  in  thin  layers  on  boards. 

Utilisation  of  the  Residues. — G.  Thenius  recommends  a 
new  method  for  the  utilisation  of  the  residues  obtained  in  the 
manufacture  of  starch  ('  '/.'••.  L50;  Post's  /cits.  f.  d. 

chein.  Grossgew.,  IIL  2,  280),  which  consists  in  evaporating  the 
wash  waters — the  *  softening  "  waters — which  have  previously 
been  run  to  waste.  By  evaporating  10  grms.  of  this  liquid, 

nius  obtained  2*09  grms.  of  extract,  which  was  of  a  pale 
brown  colour,  had  a  sweetish,  salty  taste,  and  an  odour  similar 
I--  that  of  malt  extract.  If  the  extract  is  dissolved  in  a  little 
water,  the  less  soluble  salts — sulphates,  phosphates,  sodium, 
potassium,  and  magnesium  chlorides — separate.  The  portion 
soluble  in  water  is  again  evaporated  to  dryness  on  the  water- 
kith  .  it  then  possesses  a  pleasant,  sweetish  taste,  but  is  not 
salty.  One  hundred  j.aiN  of  the  extract  contained  26'6  ; 
of  salts  and  T'-l-l  i»arts  of  pure  extract.  From  a  vessel  of 
15  hectolitres  <  .Is.)  capacity,  .".0  kilos.  (07  •'»  Ik)  of 

extract  are  obtained.     The  extract  can  be  profitably  employed 
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in  bread-baking  or  in  making  cattle  food*,  The  bread  pro- 
pared  with  it  IH  said  to  hare  an  agreeable  flavour,  and  to 
keep  moUt  for  a  long  time.  The  purified  extract  can  be 
used  medicinally,  and  as  a  substr  The 

ict  is  obtained  by  uvaporatii  ,unr  in  shallow  pans 

by  means  of  the  waste  steam  from  t),,-  i,. 

Utilisation  of  the  Waste  Waters.— In  most  cast*  ih< 
waste  waters  arc  run  t..  waste;  they  then  frequently  give  rise 
to  expostulations  and  complaints,  since  the  decomposable  ma 

v  contain  f* mn uta,  ami  may  thus  taint  the  neighbourhood 
and  injure  the  fish  it.  rs. 

As  long  ago  as  1835,  Burggraf  made  successful  experiments 
lu    use  of  this  wat<  meadows  and  arable 

land  56,  p.  464),  and  in  1877  M 

an  account  of  comprehensive  experiments  on  ation  of 

:. .-    ,  '  •-<-         -\     :'       in-    .:.      i  /     '  ''  .'-'•'  /' 

nfflcrs  Jour,  The  waste  water, 

whirh   is  first  run   through  two  settling-tanks,  in  order  that 

tine  grains  of  starch  still  suspended  in  it  may  be  deposited, 

is  conducted  for  a  distance  of  170  metres  (185  yards)  through 

a  pipe  15  cm.  (<  .\ith  a  fall  of  33  mm.  per  metre 

in  1"">.      Th«-  i  received   from  th»-   \-:\*i  in  an 

open  ditch  1  metre  (.".'.'  in  i  wide  and  30  metres  (33  yards) 

long,  which  conveys  it  to  a  small  storage  pond.     It  is  here 

•  1   with   1'iire  well-water,  in  order  to  avoid  the  strong 

concentration  of  the  original  waste  water,  and  to  obtain  larger 

volumes  of  water  for  regular  distribution  over  the  meadows. 

mixed  waters  are  then  carried  to  a  large  meadow  of  7} 

ares  (184  acres),  over  which  it  is  di-tril-uted  by  a  system 

of  large  and  small  ditches,  and  retained  by  dams.     The  water 

is  conveyed  away  by  a  system  of  drains,  which  can  be  put  in 

or  out  of  action  by  sluices  as  required.     The  drainage  then  goes 

to  a  second  meadow  of  5  acres,  and  thence  to  a  third  of  6  acres, 

rops  obtained  are  described  1  ker  as  excellent. 

rcker  observes,  in  conclusion,  that  the  waste  waters  of 
starch -works  may  be  applied  to  the  irrigation  of  meadows 
with  the  greatest  advantage,  because  there  is  not  only  an 
incn-a>i'  in  the  m-p.  hut  the  composition  of  the  hay  is  also 
considerably  improved. 
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STEARIC  ACID 

Recovery   of  Waste    Stearic  Acid.     Tin-    ptoceaa   de- 
scribed is  due  to  Weiss  &  Co.,  and  is  j»an -nt« -<1   in    I 

oleic  acid  after  it  leaves  the  press  is  subjected  for  a 
longer  or  shorter  period  to  a  well-arranged  system  of  cooling, 
so  that  its  temperature  is  maintained  constant  at  about  •> 

'hi>    temperature   almost  the  whole  of   the  stearic  acid 
separates  from  the  olei'c  acid.    The  mass,  which  has  tln<  kmcd, 

ransferred  as  quickly  as  possible  to  a  <:< -nti-i fu^al  machine, 
tin-  drum  of  which  is  protected  by  wool.  The  centrifugal  is 
rotated  at  1200-1300  revolutions  per  minute,  when  the 
oleic  acid  is  separated  within  a  few  minutes  fn»m  the  stearic 
acid  crystals.  The  residual  stearic  acid  in  the  drum  is  then 
pressed  in  the  ordinary  manner.  For  this  purpose  the 
centrifugal  machines  used  in  su^ar-works  are  quite  suitable. 
The  cooling  of  the  oleic  acid  is  effected  by  cooling  a  rela- 
tively considerable  quantity  of  water  to  4-5°  C.  by  means  of 
an  ice-machine,  and  then  circulating  it  through  a  system  of 
pipes,  which  surround  or  traverse  the  tank  containing  the 
acid. 
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Utilisation  of  the  Waste   of  Ivory  Nuts—  < in il 

eU  of   all   kimitf,  c»|M.fially 

l.ut:..n-    fr.'in   the  waste  of  tit      The  process  is  as 

follows: — The  waste  is  ground  to  a  fine  powder  and 
niin  ^  removed  by  stirring  up  the  |.«.,wd« -r  \iith 

mui  h  water.  \\i..  Mineral  constituents  raj. idly  sink  to 

whil>t   j .a nicies  derived  from   the  nuts  remain 
suspended.     The  wa  n  drawn  oil"  together  with  the 

suspended    powder,    whu-h    is    separated    by   filtering   and 
pressing,  and  then  dried  in  any  suitable  ma;  I  he  dry 

powder  is  sieved  and  mixed  with  enough  water  to  make  the 
separate  particles  cohere.     The  process  may  also  be  simpli- 
iiig  the  powder  only  to  suc-i  rent   that   it 

retain-   tin-  proper  quantity  of  water.     The  mass  obtained 

:ir.l  into  moulds,  which  give  the  shape  of  the  desired 
art:  pressed  in  a  press  whilst  subjected  to  a 

temperature  of  According    to    the  sire,  the 

moul.U  arc  subjected  to  the  action  of   pressure  and   heat 

a  period  of  three  to  ten  minutes.  The  pressed  articles 
are  ken  out  of  the  moulds,  dried,  and  finished.  In 

making  coloured  articles,  a  colouring  matter  is  added  to  the 
mass  before  it  is  filled  into  the  moulds. 

Brolik  employs  ivory-nut  waste  as  a  hardening  material 
for  Bessemer  steel  and  iron.  The  hardening  powder  is  made 
from  the  sawdust  and  the  smaller  turnings  and  tilings.  The 
larger  pieces  can  be  ground  in  a  drug  mill  or  other  similar 
apparatus,  y  advisable  to  employ  instead  a  suitable 

.i  considerable  saving 
in  cost — ten  to  t welve  shillings  per  cwu  being  charged 

the     shavings.       The    powder   obtained     in     this 
manner    may    also  be   mixed    with   other   hardening   agent* 

latter  substances  can  also,  if  they  are  soluble  in  water  or 
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at  least  able  to  impart  their  special  properties  to  it,  be  made 
to  penetrate  the  powdered  portions  of  tin*  nut,  by  placing  the 
powdered  inn,  which  strongly  attracts  wain-,  in  water  con- 

DL:  i In-  requisite!  substances,  removing  it  after  twenty- 
fom  hours,  and  thoroughly  drying  it.  Hardening  experiments 
were  conducted  in  the  following  manner  with  unmi\< -<1  ivory- 
nut  powder,  ground  to  the  size  of  fine  sand : — A  cementa- 
tion box.  tilled  in  the  ordinary  manner  with  I'.essemer  steel 
plates  and  iron  to  be  hardened,  and  with  leather  charcoal. 
received  at  the  top  at  one  narrow  end  a  lay  IT  «t  the  ivory- 
nut  powder,  in  which  were  placed  a  disc  about  ^  cm. 

:n .)  in  diameter  and   then  a  piece  of  steel  about  12  nun. 

.n.)  thick.  The  lid  was  then  placed  on  the  box  and  t he- 
joints  luted  with  clay.  After  heating  in  a  coal  tire  for  three 
hours  the  box  was  opened.  When  cold  it  was  found  that,  in 
consequence  of  insufficient  or  irregular  heating,  insufficient 
time  or  bad  leather  charcoal,  the  iron  place«l  in  the  latter 
was  irregularly  hard,  so  that  it  could  not  be  used  and  had  to 
be  hardened  again,  whilst  the  two  pieces  in  the  ivory-nut 
powder  were  of  uniform  hardness  and  could  not  be  attacked 
in  any  place  by  a  good  new  file  without  blunting  it.  The 
disc  was  then  broken;  it  showed  on  all  sides  a  completely 
regular  hardened  crust  about  1  mm.  ('04  inch)  thick.  The 
hardening  experiment  was  then  repeated  with  fresh  ivory-nut 
powder;  in  regard  to  the  hardness,  exactly  the  same  results 
were  obtained.  Although  the  hardness  of  the  iron  immersed 
in  the  ivory-nut  was  faultless  and  of  a  regularity  not 
hitherto  obtained,  it  was  found  that  ivory-nut  powder  of 
too  fine  grain  was  not  suitable  for  hardening  steel  which 
was  required  to  be  of  good  appearance.  The  surface  of  t In- 
hardened  steel  was  covered  with  spots,  which  were  pre- 
sumably produced  by  the  penetration  of  the  exceptionally 
grains  of  powder  into  the  pores  of  the  iron  when 
enlarged  by  heat,  where  they  remained  and  were  fixed  by 
the  contraction  during  or  after  cooling.  It  is  not  impossible 
that  with  coarser  powder,  as  from  the  sawdust  and  raspii 
or  by  mixing  or  saturating  tin-  ivory-nut  powder  with  other 

iMe  in-!  'liN  hindrance  to  the  1  use  may  be 

avoided. 


CHAPTEB    i.l  1 1 

11  1:1 

Utilisation  of  Turf  Waste. — <•  Ham- 

: ,  has  pn  t  -  ibjecU  from 

tn  M'  as  a  substr  :   wood,  pasteboard,  papei  This 

ess  is  based   upon  obtaining   the  turf  without  damage 

fibres,   which  are  easily   injured   w!  -t.      In 

removing  tl.  through  the  fibres, 

thr  loiigitu-:  re  must  be  followed  occasionally 

er  the  raw  1    has   been  cut    to   the   desired 

iliitK  n>imi8,    it    is    <lri«-d    upon    boards   or  a  framework 
laths,   (luring   which   it    must  be   \-i-  sun   in 

ordr!  ping.     When  coi 

the  material   is  subjected   to  a  special  the 

essential  part  of  which  is  strong  compression,  according  to 
ir  purixme   :  ii   it   is  rn[uired.     The  very 

hygroscopic  <>t  the  product  must  be  removed  if  it  is 

to  be  exposed  to  the  action  of  the  weath<  :  exam  pi- 

order  to  make  a  rooting  iu  iic  dry  turf  plates,  com- 

pressed to   10-20  per  cent  of  their  original  thickness,  are 

by  saturation  with  a  warm  i 

ir  and  asphalt.     The  excess  of  tar  is  removed  by  squet- 
between   rollers  ami  the   plates  then  dusted  with  sand    in 

:  to  prevent  tin-in  ti<»m  >tu  king  together. 

AiK'tlu T    nirthml  consists   in  sir  the    turf   plates 

with    milk    of    1  pressing  or    i-'llin-j.   snaking   in 

water-glass,  and  th«-n  «".itiiu  \M:!I  \\ .it.  i-^lass  paint. 

In   "I.!--!    {<>  increase  the  strength  --t  tliese  plates.  *• 
1  ready  c«>  rials  of  various  kinds  are  inserted 

and    fastened  between   two  •   means 

of  a  suitable  adhesive  agent.     1W   i\\\-   purpose  are  used: 
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bast,  tow,  cord,  long  turf  fibres,  heather,  twigs,  metal,  waste 
wood.  The  binding  and  impregnating  materials  are:  tar, 
asphalt,  wood  cement,  glue,  water-gla  varnish,  pitch,  clay, 
rosin,  cement 

The  compressed  turf  may  IKJ  subjected  to  any  required 
treatment;  it  is  suitable  for  replacing  papi«-r  HM.II-'-  and 
wood-pulp.  \vo.»d.  horn,  bones,  etc.  (Compare  T.  Kull.-r. 
Die  Torf-Jnti  \  :  Ihirtleben,  pp.  101)  / 
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Utilisation  of  the  Waste  Waters  in  Oloth  Factories. 
—  It  is  well  known  that  the  waste  waters  foul  the  streams 
into  \\hii -h  they  run,  and  are,  on  that  account,  often  a  source 
of  great  inconvenience,  and  frequently  a  restraint  on  the 
manufacture.  This  is  especially  the  case  in  flat  countries, 
such  as  Holland,  where — as,  for  example,  at  Tilburg — the 
endeavours  to  remove  the  stagnant  waste  waters,  in  this 
case  on  sanitary  grounds,  have  been  extraordinary.  Accord- 
ing to  the  im-thod  of  R  Schwamborn,  of  Aix  (Dingier'* 
Jour*.,  216,  p.  517),  the  waste  waters  of  cloth  factories  are 
used  to  prepare  lime  soaps.  The  process  follows. 

at  inn    by  means  of  sand  or  cinder 

filters,  in  the  so-called  clarifying  vats,  have  been  unsuccessful, 
on  account  of  the  mechanical  ditlii  ulties  in  separating  the 
soap,  though  they  may  have  succeeded  with  the  solid  sus- 
pended impurities.  The  soap  may  be  removed  by  chemical 
means,  when  not  only  is  the  water  made  clear,  but  also  the 
fatty  matters  contained  in  it  are  regained.  Schwamborn's 
process  is  applied  in  a  similar  manner  to  the  recovery  of  the 
wool-fat  from  the  waste  waters  of  wool-washing.  The  waters 
used  in  fulling  and  rinsing  the  cloth  are  included  under  the 
head  of  waste  waters.  They  contain  the  oil  used  in  -pin: 
to  the  extent  of  1 5  per  cent  of  the  weight  of  the  yam ;  the 
soap  used  in  fulling,  up  to  :10  per  cent  of  the  weight  of  the 

h ;  also  the  sixe  used  for  strengthening  the  warp,  and,  in 

•  i.  •!»,  dissolved  colouring  matters  and  wool  fibres.  The  clari- 
fication of  these  wash  waters  depends  on  their  decomposition 
by  means  of  milk  of  lime ;  the  method  is  here  described : — 

The  washing-machines  are  provided  with  two  waste  pipes 
— the  one  to  conduct  the  first  thick  liquid,  which  is  gradually 
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becoming  more  dilute,  into  the  collecting-tank  .  the  other. 
for  the  direct  removal  of  the  ne  \\hich  arc  lii 

to  run  direct  into  a  stream.  When  tin-  collecting-tank,  the 
capacity  of  which  is  assumed  at  1  .'•<»  cuh.  metres  (r»2!»f)  cub. 
ft.),  is  full,  which  takes  about  fourteen  days  with  a  con- 

-1'tion   of   "joOO  Ih.  of   so:r  ponding    to    the  washing 

of  al>out  8000  11».  of  doth,  its  contents  arc  run  off  through 
a  pipe  at  the  bottom,  into  a  tank  of  njiial  size  at  a  lower 
level  At  the  same  time  a  thin  stream  of  milk  of  lime  is  run 
from  a  vessel  (a  vat  provided  with  a  tap)  at  a  higher  lcv.-l. 
into  the  outflow  pipe,  so  that  intimate  mixing  is  obtain •  <1. 
sloping  ground  is  an  advantage  for  this  arrangement;  when 
the  slope  is  absent  its  place  must  be  taken  by  pumps. 

The  bottom  of  the  second  tank — the  decomposing  tank — 
is  made  of  three  layers  of  bricks.  The  lowest  is  continuous ; 
in  the  next,  the  bricks  are  laid  with  as  great  interspaces  as 
the  third  layer,  which  is  also  continuous  and  united  with 
mortar,  will  permit.  This  system  of  drains  has  an  inclination 
towards  one  corner  of  the  tank,  and  communicates  there  with 
a  wooden  funnel,  firmly  fixed  over  a  drain,  reaching  to  tin- 
top  of  the  tank,  and  provided  with  a  slanting  series  of  holes, 
which  are  closed  with  wooden  plugs  whilst  the  suds  are  being 
admitted. 

The  decomposition  takes  place  immediately  the  liquid 
enters  the  tank  ;  the  lime  soap  separates  in  ilocculent  form, 
surrounds  the  solid  suspended  substances,  such  as  colouring 
matters,  wool  fibres,  etc.,  and  sinks  with  them  gradually  to 
the  bottom,  where  it  finally  unites  to  a  thick  precipitate. 

n  in  a  few  minutes  the  uppermost  layer  of  the  liquid  is 
free  from  the  precipitate,  and  not  only  clear,  but  also  colour- 
less. This  clarification,  which  extends  to  the  dissolved 
well  as  the  suspended  colouring  matters,  is  so  energetic,  that 
considerable  quantities  of  dye  waters  may  be  added  and 
simultaneously  purified.  The  characteristic  appearance  of 
the  flocks  in  the  clear  water  affords  a  sign  of  a  sufficient 
introduction  <>f  lime;  excess,  however,  does  not  hinder  the 
purification.  For  150  cub.  metres  (5296  cub.  ft.)  of  the 
suds,  there  is  required  approximately  0*3  cub.  metre 
(10'6  cub.  ft.)  of  lime  paste,  in  the  condition  in  which  ii 
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rs  in  the  lime  pits,   this  .jiianrry  i.i'ir  illy  varies  accord  - 

ailliilllll    »'f    -nap    ill    tin- 

clear  *  •  m  •  •!!  )>y  .ii.r.siu    ilu*  wooden  plugs, 

fin  1  1..-!.  from  above  down  to  the  point  to  *1 
ili.-  tin.  k  lime  soap  ia  found   !••   h.i\«-   x.-ttl.-d      The  man 

•ii  ia  easier  if  a  hoard  paruii"n,  ulao  provided  with  plugs, 
be  placed  transversely  in  :  the  r.m..  1.  up 

the  h.-i-ht   <>f  i  More  water  ia  removed,  portly  by 

evaporation,  whirh  is  a.ssistrd  l.y  the  cracking  and  shriiir 
of  the  mud.  and  partly  by  i  in  the  system  of  drains 

at  the  bottom  several  days,  the  substance  lying  at 

tli.-  1  H»I  i«in  is  a  dried  fissured  paste,  which  is  thrown  out 

edge  of  the  tank,  and  spread,  in  order  that  it  may  dry 

when  necessary,  the  fin  :>g  takes 

place  under  cover  on  suitable  supports.      If  the  space  at 

<«al  permits  a  second  decomposing  tank  to  be  laid  down, 
tin-  drying  is  made  considerably  easier,  by  reason  of  the 
douMe  time  allowed. 

lime  soap  retains  the  last  portions  of  liquid  for  a  long 

,  whilst,  on  account  of  its  fatty  natur.  .  U  its  want  of 
adhesion  to  water,  it  does  not  again  take  up  water,  such  as 
reach  it.      A  lump,  after  drying  in  the  air, 
ma>  days  under  water  without  appreciably  Dining  in 

weight.     The  residue  from  a  tank    1  11   in  i 

deep,  is  about    0  <  -m-.  •  k,  which  corresponds  to 

4  per  cent  of  the  li-jui*!. 

From  statistics  it   is  calculated  that  the  yearly  .ju.v 
of  cloth  washed  in  Kurope  i-  10,000,000  cwt     Now, 

8000  Ib.  correspond,  as  stated  above,  to  5295  cub.  fe« 
water,  or  to  2000  Ib.  of  soap,  and  include  SOO  Ib.  of  oil  used  in 
tin-  !  0  per  cent  of  the  \\.  the 

<li>thv      There  are  obtained  on  the  average  about  1GOO  lh. 
of  lime  soap  :din-ly  the  soap  waters  of  Kurope  c. 

spond  to  about  2,000,00*  :  lime  soap  per  annum,  whi«  h 

roduced  ft  (»0,000cwt,of  soa 

or    1  >0  cwt,  of  f.  la,  and  from  the  oil  used   in 

mn.i:,  10  per  cent  of  the  weight  of  the  wool.  •  r  1  .000,000 
cwt  of  fatty  acids.  Thus,  there  is  a  total  of  '00  cwt* 

of  fats  annually  used  in  Kuropean  cloth  factories. 
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The  lime  soap  is  insoluble  in  water;  it  dries  to  a  pale  to 
dark-grey  substance,  \vhi.-h  ran  rasily  be  cut,  has  a  fatty  feel, 
and  burns  with  a  flame  \\hcn  li-htfl.  By  decomposing  the 
lime  smp  with  arid.  an. 1  thru  washing  with  hot  water,  a  fatty 
substance  is  obtained,  which  may  be  directly  subjected  to 

llm»n  'I'll-  distillate  separates  on  pressing  into  solid 
and  liquid  fatty  matter.  According  to  Stahlschmidt,  if  the 
lime  soaps  are  decomposed,  and  then  treated  with  ether  or 
carbon  bisulphide,  fatty  acids  are  obtained  which  are  at  once 
applicable  in  soap-making.  Treatment  of  the  lime  soap  in  this 
inexpensive  manner  would  be  very  profitable. 
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Utilisation  of  the  Marc.-  This  utilisation  extends  to  the 

: ut  tion  of  tartaric  acid,  the  preparation  of  marc  brandy 

and  d'lmiithyl;.    ethers,  the  production  of  illuminating  gas, 

.  i.  k,  and   grape-seed   oil     To  these  are  to  be 

added  the  methods  used  by  wine-growers  for  utilising  the 

marc :  the   production  of   marc   brandy  and  after-wine,  the 

preparation  of  wine  vinegar  from  the  marc,  the  use  of  the 

in  making  verdigris,  the  consumption  <»f  the  marc  by 

'<-,  its  use  as  fuel,  and  the  recovery  of  potash  from 
the  ash. 

Utilisation  of  the  Crude  Tartar. — To  this  «li vision 
beloi  c  acid  from  crude  tartar  and 

iuu\  tin*  preparation  of  cream  of  tartar  and  the 
more  important  tartaric  acid  compounds. 

Utilisation  of  the  Lees.  Tl».  j.rinripal  products  are: 
lees  brandy  and  u»nant  hylic  «-th«-r,  caK-ium  urtrate  and 
cream  of  tartar,  Frankfurt  Mark,  and  lees  wine. 

We  must  here  abstain  from  dealing  further  with  this 
highly  imjM.rtant  industry  of  waste  produ<  >  so 

rofitable  in  wine-growing  districts,  since  a  special 
work  on  the  subject  has  just  been  published,  which  is  highly 
to  be  recommended.  In  it  th<>  utilisation  of  all  the  wine 
residues  is  taught  in  so  thorough  a  manner,  easy  to  uu 
stand  and  highly  practical,  that  the  whole  work  woul«l 
have  to  be  reproduced  if  we  were  to  deal  with  the  subject 
in  a  thorough  and  useful  manner.  We  therefore  refer  any- 
one who  intends  to  undertake  the  treatment  of  wine  residues, 
which  is  rMiviuely  profitable  in  wine-producing  districts, 

instruction  in  the  necessary  arrangements  and  method  to 
the  book  rcnccrtkuHy  tier  WtutriidUto"  »nio 

I'*' 
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d.il  l'ia/.  Vienna,  llartlel»en.     To  this  practical   work  we  ;.dd 

.  in  le-ard  to  the  n.-aliunil  of  wine  Ices.  ,,nly  the  process 
by  which  the  tinu  of  Wagcinann.  Seyhel,  >V  Co.  of  Licsiii«j, 
near  Vienna,  produces  tartar  and  tnrtnric  acid  from  this 

. 

According  to  E.  Kopp  (Nalurf.  Gcs.  in  Xnr'u-h  ;  *\> 
Erfindungcn   und  Erf*il  4000  c\vt.   «»i'    i;nt;iii<    acid 

are  produced  by  this  tinu.  The  wine  lees,  which  deposit 
separately  in  the  spring  after  the  main  fermentation,  amount 
to  about  5  per  cent,  of  the-  wine.  They  were  generally 
only  used  as  manure.  Since  1854  Seybel  has  successfully 
endeavoured  to  facilitate  the  collection.  The  process  begins 
by  subjecting  the  lees  to  a  high  pressure  in  filter  presses, 
100  eiiner  (  "uS  hectolitres  or  1276  gals.)  then  produce 
40  heet- .litres  (880  gals.)  of  wine  and  20  cwt.  of  dry 
lees.  With  the  yearly  production  of  ahout  4,000,000  eim«-r 
of  wine  in  Austria,  the  lees  deposited  amount  to  00,000  c\\t.. 
and  represent  a  value  of  over  4,000,000  francs  (£160,000). 
The  pressed  lees  contain  organic  matter,  yeast  celk 
tartar,  tartrate  of  lime,  colouring  matter,  clay,  and  sand  : 
they  are  treated  with  hot  dilute  hydrochloric  acid,  which 
dissolves  principally  the  tartar  and  tartrate  of  lime, 
liquid,  after  filtering  through  woollen  cloth,  gives,  on  cooling, 
crystals  of  tartar,  which  can  be  purified  by  recrystallisati«>n. 

mother  liquors,  when  neutralised  by  milk  of  lime,  give 
a  precipitate  of  tartrate  of  lime,  which   is  converted   ini«> 
tartaric  acid.     From  the  last  impure  mother  liquors  of  th- 
turtaric  acid,  a  further  quantity  of  tartar  is  obtained  hy  tin- 
addition  of  potassium  chloride. 

A  process  introduced  by  Miiller  and  Schlosscr,  of  Vienna, 
for  the  recovery  of  tartaric  acid  from  the  deposits  in  dis- 
charging vats,  is  allied  to  the  above  treatment  of  wine  lees. 
M  well  known  that  tartaric  acid  is  used  in  considerable 
quantity  for  discharging  printed  Turkey-red  fabrics ;  it  is 
then  precipitated  in  a  bleaching-powder  vat  as  tartrate  of 
lime.  The  method  of  treatment  is  not  known,  but  is  readily 
imagined.  It  would  be  very  convenient  to  combine  it  with 
the  treatment  of  wine  lees.  The  calcium  tartrate  from 
the  discharging  vats  contains  excess  of  lime,  which  could 
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serve  for  neutralising   the   hydrochloric    acid    decoction 

Among  the  applications  of  grape  uiarc  Pasque  gives  alien- 
lie  production  of  oil  ((Horn.  a<j  \\.  according 

to  Pezeyre,  is  very  simple  and  profitable.  The  well-dried 
marc  is  stirred  to  a  paste,  brought  into  a  pan,  frequently 
well  stirred,  boiling  water  added — 1  gal  to  4  gals,  of  mare 
— and,  as  soon  as  the  oil  exudes,  the  whole  mass  brought 
to  the  press.  The  oil  is  pale  yellow  and  odourless ;  it  can 
be  used  f»r  l-urnm-  purposes,  and,  when  snli  purified, 

for  culinary  us*  >h-  uM  not  be  long  kept,  since  it 

soon  becomes  brown  and  rancid.  The  oil  cakes  may  find 
.ipplir.uion  as  fuel  in  distilleries;  the  ash  forms  an  excellent 
iimn  vards,  l><  in  potash. 

Tii.-   firm   ..i    i>.  S.tvallo  fils  et  Cie.,  of  Paris,  has  con- 

«-ted  a  special  portable  apparatus  for  the  production  of 
alcohol  from  grape  marc  (Otsttrreich-unyarixht  Brenntrti- 
Zeitung\  Alth.-u-li  tliis  apparatus  cannot  be  taken  to  every 
vineyard  on  an  ordinary  waggon,  yet  it  can  be  taken  to 
some  one  vineyard,  to  which  the  marc  from  the  neighbouring 

•yards  can  be  inexpensively  and  simply  removed.  Not 
only  is  the  pressed  grape  marc  to  be  distilled,  but  al»< 
tin  id  residues  obtained  after  the  fermentation  and  repose  of 
lie  deposit,  and  tin-  !••«-.  With  such  a  method, 
the  co-operative  spirit  is  a  necessity,  for  several,  or  many, 
vine-growers  would  have  to  combine  to  obtain  the  apparatus; 

v  would  then  treat  their  residues  in  turn  according  to 
agreement 
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TIM'l   \TK    WASTE 

Utilisation  of  Waste  Tinplate. — A.  Ott,  of  New  York, 
has  obtained  an  Kn^lish  patent  for  utilising  waste  tinplatr 
i  '•  '  /  •  ^,  ,  -/  '.).  Tin-  tin  is  MM'ovnvd  t'mni  tin-  lin- 
plate  by  means  of  a  mixture  of  acids,  which  also  dissolve  tin 
lead  contained  in  the  coating  on  lower  qualities  of  tinplate. 
I  i.'in  this  solution  the  lead  is 'precipitated,  and  then  the-  tin  l»v 
means  of  sheet  zinc ;  the  tin  is  washed  with  water  and  meltrd. 
The  acids  also  dissolve  about  5  per  cent,  of  iron;  for  ev«  iy 
two  parts  of  tin  about  one  part  of  xinc  is  dissolved;  tin 
liquid  obtained,  therefore,  consists  of  a  mixture  of  iron  and 
salts.  1 1  can  be  used  for  saturating  wood,  as  a  dis- 
infectant, and  also  in  the  preparation  of  certain  painters' 
colours.  The  iron,  freed  from  tin,  is  washed  in  wain  th<  n 
in  weak  alkali,  and,  finally,  again  in  water.  It  is  sold  to 
iron- works,  where  it  is  introduced  in  the  puddling. process. 

Tin-  tinplate  waste  is  brought  into  a  perforated  copper 
cylinder,  which  is  brought  by  a  crane  to  a  series  of  vats 
placed  in  a  semicircle  round  it  All  the  vats  are  provided 
with  bearings  for  the  axle  of  the  cylinder,  which  is  then 
rotated  by  mechanical  power.  The  cylinder  is  1*8  metre 
(71  in.)  long,  T95  metre  (78  in.)  in  diameter;  the  body  is 
made  of  sheet-copper,  3  mm.  (0*12  in.)  thick,  whilst  the  ends 
are  7  mm.  (0"2S  in.)  thick  :  the  body  is  provided  with  holes 
9J  mm.  (0*38  in.)  in  diameter, and  50  mm.  (!'  in.)  apart,  it  is 
bound  round  with  copper  rods  10  mm.  (0*4  in.)  in  diameter. 
A  door  with  two  flaps  serves  for  the  introduction  and  removal 
of  the  tinplate.  This  drum  is  brought  in  succession  into  each 
of  the  four  vats  mentioned  above,  of  which  the  first  is  the 
acid  bath,  the  second  is  a  slight  alkalim-  luih.  the  third  \\ 
and  the  fourth  again  an  alkaline  bath.  The  four  vats  are  of 

Ml 
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equal  sire;  they  are  made  of  tir,  <;  I  ,„,„  ,  •„•  -.  ,„  .,  t!,i<  ;.  are 

.-§  (80  in.)  long,  and  l  I 

UK  i:  «  bearings  for  the  drum  arc  no  placed 

in  all  i  In-  vat*  thai  tiunursed.     The  limt  vat, 

which  contains  the  acid  bath,  U  lined  with  iheeti  of  glass, 
cemented  together  with  a  mixture  of  sulphur  and  steatite. 
The  charge  for  the  kilos.  <9»i7  Ih  ..  and  the 

duration    of    the    oj  including    emptying    tin?    drum. 

seventy-one  nun  v  i        l»Km  kilo*.  of  tin|>lat«-,  IM'J  kilos. 

of  hydrochloric  acid  and  7  kilos,  of  mine  acid  are  required  on 
the  average.  The  nitric  acid  is  added  to  the  hydrochloric 

win  -n  the  latter  is  almost  exhausted.  At  the  commence" 
in*  nt  <>f  •!,,-  j.  t,  .<•,--.  the  acid  vessel  is  two-thirds  filled  with 
h\dr..,  hloric  acid  of  20°  K  After  complete  saturation,  the 
acid  is  evaporated  in  copper  pans  to  one-third  of  its  volume, 
any  lead  which  may  be  present  precipitated  by  sulphuric 
the  clear  solution  drawn  oil'  into  a  large  wooden  tub  after  the 
lead  sulphate  has  settled,  and,  after  dilution  with  double  its 
volume  of  water,  the  tin  precipitated  by  /in  parts  of 

are  required  to  58  parts  of  tin. 

i-iiii-  t<>  <  >n,  the  process  of  Seely  (Afa*trr-Zeit.)  is  much 
used  in  Swit/i  -rlund.  and  with  great  success.  The  apparatus 
•  in  ployed  is  a  cylinder  of  boiler  -plate,  the  bottom  and  top  of 

h  can*  be  removed  and  closed  by  a  glycerine  lute.  A  pipe 
enters  t!  :  |«rt  of  the  cylinder.  also  through  a  glycerine 

Into.  A  deli\.  i\  -j.ijKi  leads  from  the  lowest  point  of  the 
bottom.  In  the  lo\\  .»f  the  cylinder  there  is  a  per- 

ed  double  bottom,  which  can  be  placed  parallel  with 
the  bottom,  or  turned  vertically  down.  The  tinplate  is 
heaped  up  on  the  false  bottom,  the  bottom  and  the  cover 
lUU  -nine  gas  introduced  through  the 

delivery-].'!)*'.  The  reaction  begins  at  once,  and  continues 
for  a  longer  or  si  me  according  to  the  quantity  of  the 

tin  scrap;  about  five  to  six  hours  are  required  to  remove  the 
tin  from  10  cwt  The  resulting  gaseous  tin  chloride  m.iy  be 
passed  directly  into  wat*  free  from  iron.  To 

empty  the  apparatus,  the  bottom  is  removed,  and  then  the 
false  bottom,  with  the  remains  of  the  tinplate,  allowed  to  fall 
down.  The  average  quantity  of  tin  contained  in  waste 
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tiii|>late  I*?  .".  ppr  cent.,  thus,  from  1  000  11...  1  1  1  IK  <>f  anhy«l: 
stannu   rhlornle  ami    !>f»0  IK  of   iron   are   ol.himrd.   Im-  \\lnrh 

80    Ib.   Of    <  hlolllir    -llr    Mllll<  -ji'llt. 

Another   inrthod    tor    utilising   oij.j.cr   ami    tin)>late  waste 
consists   of    the    following    p  < /' 

p.  96): — The  waste  tinned  iron  is  introduced  into  copper 
solutions,  in  which  the  copper  is  present  as  chloride  or 
sulphate  ;  it  this  is  not  the  case,  sodium  chloride  and  sulphate 
are  added.  The  tin  is  loosened  and  j.n •< -imitated  as  hydrate, 
the  bared  iron  then  precipitates  the  copper  from  solution.  Thf 
stannic  hydroxide  is  removed  before  the  reducing  action  of 
the  in m  commences. 

Noteworthy  and  very  practical  observations  in   iv.u'unl   to 
the  treatment  of  waste  tinplate  have  been  made  by  C.  Kun/rl 

i;la>e\vit/,  near  Dresden  (Berg-  v.n<1  kfUUmm&nnMu  '/. 
The  purchase  of  tinplate  waste  requires  a  certain  amoun1 
caution.  The  thinner  the  tinplate,  the  more  tin  it  contains. 
French  tinplate  contains  more  tin  than  English.  Very  fre- 
quently, however,  a  mixture  of  tin  and  lead  is  used  for  tinning 
iron ;  if  the  lead  exceeds  10  per  cent,  of  the  tin,  the  tinj.latr 
should  be  avoided  in  buying;  such  tinplate  must  always 
be  separately  treated,  since  it  offers  great  difficulties  in  the 
process.  Lacquered  tinplate  is  also  to  be  avoided,  since  the 
lacquer  is  not  thoroughly  attacked  by  boiling  in  dilute  acid  ;  it 
is  therefore  necessary  to  destroy  it  by  a  gentle  preliminary 
heating,  which  causes  the  yield  of  tin  to  be  somewhat  lower. 
In  delivery  contracts  with  dealers  the  quality  of  the  tinjilute 
must  be  exactly  stipulated.  Since  it  is  impossible  to  stij Di- 
late for  a  certain  proportion  of  tin  in  buying  tinplate  waste, 
the  material  must  be  inspected,  a  price  offered  according  to 
the  thickness  of  the  plate — the  thinner  the  more  valuable— 
with  the  arrangement  that,  if  iron  coated  with  lead  or  zinc  is 
added,  the  delivery  will  be  rejected.  When  old  barrels  or 
packing-cases  are  to  be  had  cheap,  the  waste  is  stamped  down  in 
them  for  transport ;  otherwise,  compressed  packages  are  made, 
weighing  1-2  cwt,  by  stamping  the  waste  into  a  strong  rect- 
angular wooden  box,  somewhat  wider  at  the  top  than  the  bottom, 
by  means  of  a  strong  rammer,  and  then  binding  the  packages 
together  by  means  of  two  crossed  iron  wires  or  old  hoop  iron. 
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these  oompreaaecl  packages  of  waste  tinplate, 
necessary  to  loosen  them  as  far  ss  possible,  so  that  two  sur- 
faces ..i  mi  may  not  1-  hat  the  acid 
cannot  penetrate  between  them.  This  is  best  done  at  first 
with  a  large  throe  i^-ti  fork,  and  afterwards  by 
loosening  and  bending  by  hai 

i  the  waste  tinplate  Ktiuzel  em- 
ploys a  In-ii-M.'  mixture  of  one  part  of  strong  nitric  acid  and 
ten  parts  of  strong  hydrochloric  acid  diluted  with  no  much 
water  that  the  liquid  lemain-  ulHiut  :  «*  deep  over  the 

waste  when  the  lx>iling  is  finished.  The  liquid  is  contained 
in  wood  or  1  >  lined  inside  with  a  mixture  of  two  parts 

of  sand  and  one  part  of  sulphur,  applied  hot      A  pipe  of 
.inised    rubber  reaches  to  the   bottom  of  one  of  these 
Teasels,  which  should  not  have  a  less  capacity  than    1 
met  i  :  the  vulcanised  pipe  is  fastened  above 

to  a  copper  pip  is  in  communication  with  a  steam 

generator. 

empty    vat    is   almost   completely   filled   with    the 
loosened  tinplute  waste,  then  the  acid  mixture  is  added  a 
it  has  been  dilated  to  such  an  extent  that  it  covers  about 

il  of  th.-  tinplate,     Steam  is  now  allowed  to  enter 

to^  heat  the  solution  to  boiling ;  the  introduction  of 
steam  is  continued,  with  the  valve  only  so  far  opened  that  the 
liquid  just  boils,  until  the  upper  parts  of  tin-  tinplate  are 

treed  from  tin  and  the  evolution  of  hydrogen  has 
almost  stopped.  On  an  average,  the  boiling  lasts  thirty  to 
forty-live  minutes.  The  solution,  which  contains  nil  the  tin 
and  a  certain  quantity  of  i  run  off*  w) 

still  hot,  by  opening  a  tap  at  the  bottom  of  the  vessel,  into 
a  tank,  where  the  greater  part  of  the  lead  chloride  separates 
on  cooling.  On  the  average,  for  1000  kilos.  (1  ton)  of 
tinplate  containing  5-6  per  cent,  of  tin,  there  are  required 
300  kilos.  (6  cwt  i  of  hydrochloric  n  0  kilos.  (66  Ib.) 

of    nitric    a<  h    are  diluted   with  about    3*5-4   cub. 

M"  'ul»  ft.)  of  water  or  wash  waters. 

residual  iron  is  washed  with  water  in  the  dissolving 
tank,  the  washings  being  used  to  dilute  the  acid  for  the  next 
opcr  is  then  lifted  out  i.y  means  of  forks,  and 
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as  quickly  as  possible  stamped  int<»  bundles.      It  is  dangerous 
t  •  keep  this  in ni  waste  piled  up  loosrlv  in  lar^r  heaps,  sun  . 
it   rradily  oxidises,  and  may  become  red  hot.      For  tin    nv.it- 
mcnt  of  3000   kilos.  (3   tons)  of   \\.M»-   tinplate  per  da\ 
twelve  hours,  six  or  seven  dissolving  tank-  an-  required,  each 
of  .".  cub.  metres  (106  cub.  ft)  capacity,  otherwise  an  exces 
amount  of  labour  is  requisite. 

The  cooled  solution  drawn  off  from  the  t  inflate  is 
brought  into  large  wooden  tubs  or  stone  tanks  filled  with 
old  zinc  plates,  old  /inr  roofing  sheets,  etc.,  by  which  the  tin 
is  precipitated,  together  with  any  lead  present  in  the  liquid. 
Tin-  pm-i i Station  must  take  place  without  any  noteworthy 
evolution  of  gas :  if  any  effervescence  occurs,  the  solution  is 
too  acid  and  zinc  is  wasted.  The  filtered  solution  is  tested 
by  slightly  acidifying,  and  passing  in  sulphuretted  hydrogen, 
to  see  if  all  the  tin  is  precipitated.  The  precipitation  requires 
two  hours  at  the  most.  A  tap  at  Jbhe  bottom  of  the  tub  is 
then  opened,  and  the  clear  solution,  which  it  is  impracticable 
to  utilise  further,  run  off  through  a  strainer  of  sailcloth.  Tin- 
zinc  remaining  in  the  tub  is  then  gently  shaken  to  remove  the 
deposited  spongy  tin ;  the  tub  is  again  filled  with  the  solution 
obtained  by  boiling  the  tinplate,  and  the  process  thus  con- 
tinued, with  occasional  replacement  of  the  dissolved  xin< , 
until  the  tub  is  filled  to  the  extent  of  one-third  to  a  half 
with  spongy  tin. 

The  spongy  tin  is  removed  from  the  tub  and  washed 
through  a  metal  sieve  with  a  mesh  of  3-4  sq.  mm.  into  a 
sailcloth  strainer  by  means  of  a  stream  of  water.  Small 
undissolved  pieces  of  zinc  remain  on  the  sieve  and  are 
returned  to  the  precipitating  tuh.  Solder  is  also  caught  hy 
the  sieve;  it  is  melted  and  sold  as  soft  solder.  The  sponjv 
tin  which  has  passed  through  the  sieve  is  washed  with  water 
on  the  linen  filter  so  long  as  the  washings  contain  iron.  It 
is  then  squeezed  in  linen  bags  under  a  hydraulic  or  screw 
press  in  order  to  remove  as  much  water  as  possible.  The 
spongy  tin  so  obtained  is  now  converted  into  tin  crystals 
(stannous- chloride) ;  it  is  desirable  to  dissolve  it  in  hydro- 
chloric acid  immediately  after  it  has  been  pressed.  Tl,< 
manufacture  of  tin  crystals  is  sufficiently  well  known  ;  Kiin/<  1 


II. I-  \  II. iN     '.I       N\    \-ll.      IIM'I    \ 
thru-fun-    ^l\rs    flirtinT    i.nl\     th«-    t  l«-at  in.-nt 

in  -ii  -..I-,;!..;  i i»c  spoug\  tin      This  consists 
j.ni  t«l  .  lil..i:,i,-  and  staiim.    ..  :,|,-      Kunxel  has 

successfully  treat. -1  it  )>y  n.  ii  about  t\\«.  volumes  of 

mnall  coal,  and  heat  to  a  red  heat  in  a  small 

-  fur nar,-,  with   six   retorts  set  in  two  series  at  a 

coiini.lrr.il. 1.-  m.  hn.iti'-M  to  tltr  from  If  sufficient  lead 
•  lil-.n.ir  is  imt  pn-rnt,  it  is  added  from  that  obtained  in 
ihr  cooling-tanks  from  ilu-  tin  solution.  All  tin-  tin  present 
tli'-n  peases  into  the  receiver  as  stannic  • -hi.. ride,  whilst 
metallic  lead  is  fonued  at  the  same  tiim-  th«-  lattrr  j.artly 
runs  ini*>  the  receiver,  and  is  partly  recovered  in  grains  by 
wash  11  thr  icM.lui-  in  the  retort 

In  regard  to  the  treatment  of  the  residue  of  iron,  Kunzel 

•  laily  trrat  .1   MM. ill   .juantity  of 

waste  tinplate,  and  where  snlphi  is  to  be  obtained  at 

a  low  price,  the  waste  iron  may  be  |»mtital>ly  •••n \.-rted  into 

green  vitriol. 

Km  lined  a  good  product  by  making   the  waste 

up   into   LuiMlrs  of  about    ."    kil--.    (11    11.  )  and    i: 
.lu.in^   it    intn   tiir   pu.l.llini;   furnace  at  thr   moment   when 
tin-  ir<>n  is  in  the  most  spongy  condition,  thr  •)  --ing 

10-20  parts  to  100  parts  of  pig-iron.     An  excellent  u 
cast-iron  was  obtained  by  melting  2  parts  of  the  waste  iron 
"•  parts  of  grey  cast-iron  turnings  in  the  cupola  furnace. 
\V    I-    \\  .I:   ;  l^e  proposes  to  immerse  waste  tinplate  as 
thr  jM,Mti\v  pole  in  a  hath  r.nitainiiiu'  •"•  kilos,  of  caustic  soda, 
1    kilo,  of  sixlium  nitratr.  ami   7   litres  of  water;  or  3  kilos, 
of  caustic  jM.ta.sh.    1    kilo,  of  potassium   nitratr.  ami   7   litres 
;,  finally.  < >  •_   kilo,  of  caustic  potash,  2  kilos,  of 
common  salt,  ami    7    litres  of  water,  whilst   thr   ir.-n   vessel 

i  us  the  negative  pole.     The  inventor  has  obtained  a  pa 
for  the  process, 

irmmmrmlrd  the  following  method : — In  the 
:hr  tin  must  be  heated  in  an  oxitlUing  flame, 
\vhi  -rs  all  the  free  tin,  ami  also  that  combined  I 

i<*  now  covered  with  a  brown,  hrittlr  »  rust, 
thr  up]  .nsists  of  stannic  oxide,  and  the 

lower  of  the  magnetic  oxide  of  iron  ;  it  is  then  squeezed 
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grooved  rollers  in  order  to  remove  the  oxides,  whirl,  an-  riev<  -1 

and  oollecteil.      Tin-   ivsidnal   ir«'-  .1   - 1   wn.u-Ji! 

cast-iron,  I »ut  is  said  i  •  I    Me  for  precipitating 

C..|,JMT  Tin-  stannic  nxidf,  alllmu^li  inix«-d  with  tin-  inm 
oxide,  can  easily  be  reduced  to  mrtallir  tin  l>y  the  usual 
methods;  the  metal  obtained  is  free  from  sulphur  and 
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Utilisation  of  Waste  Wool  in  making  Shoddy,  etc 

h--(  Tfchtwi  '/efptfifitf/rf*  209  tt 

Muspratt,  /W-/.  Chnnie,  vol  vi.).  —  For  this  purpose  rags  and 
all  waste  containing  woollen  fibre,  thus  also  mixed  fabrics  of 
cotton  and  wool,  are  employed.  The  rags  and  waste  are  first 
subjected  to  certain  \\  ry  operations  in  order  to 

buttons,  seams,  string,  etc.,  when  about  20  per  cent  of 

roduced,  which  is  used  in  agriculture.     The  rags  are  then 

into  pieces  of  suitable  size,  and  sorted,  first  into  pure 
woollen  and  mixed  fabrics,  then  according  to  the  char. 
of  the  wool  fibres,  whether  short  or  long.  The  short-  fibred 
rags  consist  mainly  of  cloth  and  all  materials  of  carded  yarn, 
nulled  or  not;  the  long-fibred  consist  of  all  unmilled,  and 
espt  f  worsted,  fabrics.  The  names  of  mungo  and 

shoddy  are  used  respectively  for  the  materials  diHrrt-niiated 
in  the  last  sentence,  after  they  have  been  torn  up.  Finally, 
there  is  a  selection  according  to  colour. 

In  t)u>  following  we  proceed  exactly  according  to  the 
authorities  quoto<l.  since  rags  come  into  commerce  unsorted, 
or  only  superficially  sorted,  the  manufacturer  has  to  undertake 
the  operation.  This,  however,  loosens  the  dust  in  the  rags, 
and  >f  the  sorting-room  is  soon  something  more  than 

saturated  with  it;  good  ventilation  is  accordingly  requisite, 

he  rags  must  first  be  cleaned.  Breton,  of  Pont  de  Claix, 
accomplishes  this  purpose  by  arranging  the  rags  in  a  layer 
30  cm.  (1  ft.)  deep  and  moistening  with  bleaching-powder 
solution,  0*5  litre  per  sq.  metre  (1  gal.  per  100  aq. 

v  are  then  brought  into  a  species  of  corn-sifter  provided 

with  a  fan.  \vhu  h  drives  out  the  dust  into  a  flue  5-6  metre* 

ft)  long,  where  it  deposits.     At  the  outlet  is  a 
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water-pipe  which  «;i\vs  ;i  fine  spray  <»f  \vai.-r  and  s<.  ihrows 
down  all  the  du>t  K-|H-,-i;illy  dirty  rags  an*  l»oilc«l  with  milk 
of  lime  and  a  little  soda,  washed  in  a  wadiin-  machine,  and 


M  dried.     A  rag- washer,  which  works  very  well,  has  been 
constructed  by   Planche   &   Rieter  (/%/.    Central).      I 
machine,   which   is    made   by   Seraphin,   of    Paris,   has    two 


WASTE  WOoi.    is    M  \KI\«.    sii, 

spherical  vessel*  M  --i  tU  rags;  the  two  may 

be  worked  tog*  separately,  \  ur|>oee  the 

•  iming  meohaniam  ia  provided  with  the  ru«|uUii«  clutches. 

id  section    thr-m-h   th,    ,tx.  -   ,  :    both 
vessel  i,  I  1  l  an  elev 

mechanism      In  I:.'    12  are  shown  the  different 
systems  use<i  the  steam  and  the  washing  li«i 

.ous  possible  modifications  being  represented  at  the 

Each  of  the  spherical  \<  •  >  1      1  and  A1  is  about  6  ft.  in 
ueter,  can  contain  about   1.300  Ib.  of  rags,  and  is  con- 


is. 

cted  of  j-inch  boiler-plate,  so  that  it  can  resist  a  steam 
pressure  of  five  atmospheres.  Each  also  contains  a  double 
perforated  bottom  of  thinmr  j-'.  tstened  to  the  outer 

walls  by  angle  irons  b.     Th«-  holes  in  th.-.-  .i-.ul.lr  bottoms 
are  iV  in.  wide,  and  are  at  distances  of  1  in.  apart     < ' 
bottom  are  scrapers  11  or  rods  18  in.  lon^.  win.  h  separate  the 
rags  a n. I  k-.-j.  thriu   in  in. .M. >n      The  steam  enters  the  ring- 
shaped  spat*  l«-rforated  bottom  and  the  uuier 

wall.  Th<>  man  hole  <•  attached  t-  :h.-  vessel  serves  for  the  admis- 
sion i_''  .in.l  in  i-ase  of  repair  rlosed  by  a  cover 
fastened  down  linury  bolts  as  shown  for  the 
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on  tin-  loft,  or,  as  seen  on  the  vessel  at  tin-  ri-lii  and  in 
i  >  winding  nut  c'  moving  on  a  hinge.  The  valve 
Dt  shown  magnified  and  in  section  in  Fig.  10,  is  also 
affixed  to  the  exterior  of  the  vessels;  it  serves  as  a  safety- 
valve  against  too  strong  pressures,  and  can  also  admit  air  in 
case  of  the  production  of  a  vacuum.  It  has  a  brass  seating 
tilting  on  to  the  spherical  vessel,  in  which  moves  the  r.-al 
safety-valve  d,  provided  with  a  conical  face  tapering  down- 
wards and  pressed  down  by  a  strong  spring  -.  which  works 

against  the  plate  / 
of  the  arch  />,  which 
again  carries  a  screw 
/'  for  regulating  the 
pressureof  thespring. 
The  valve  d  is  again 
in  its  turn  perforated 
:j  andcarriesthesd 

valve  d',  opening  in- 
wards, which  is 
kept  pressed  into 
its  seat  by  the  weak 
spring  e. 

A  tap  E  on  each 
vessel,  opposite  to 
the  manhole,  serves 
to  run  off  the  liquor 
or  washing  liquid. 
Fa  eh  vessel  has  two 
pinions  /•'  and  /•''. 
which  are  carried  by  the  columns  G  bolted  to  the  brick- 
work G'.  The  longer  axis  /''  carries  a  large  cog-wheel  //. 
which  is  actuated  by  the  cog-wheel  /*.  Both  the  wheels 
h  are  on  the  shaft  J,  which  has  its  bearings  in  the  columns 
G  and  in  a  third  and  lower  one.  The  main  shaft  0,  with 
the  pulleys  /'  and  /'',  moves  the  shafts  /,  etc.,  l.y  n.cans 
of  the  cog-wheels  t  and  /.  In  order  that  each  vessel  may  he 
revolved  separately,  the  cog-wheels  i  are  not  attached  to  the 
shaft  0,  hut  arc  made  to  rotate  hy  means  of  the  clutch  c 
and./",  worked  by  the  levers  J  and  .1'.  Further,  in  order  to 
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be  ahle  i<>  nio\v  i  he  vessels  by  hand  so  that  the  manhole  may 
be  «  .fheat  or  lowest  point,  in  order  that  the 

ragx  niiroduoed  or  removed,  the  conical  cog-wheel  k 

is  also  attached  to  the  shaft  0.  It  is  moved  from  the  sub- 
sidinry  shaft  A',  to  which  a  handle  can  be  attached,  and  which 
is  v  in  the  Mi|t|»orto  l^. 

.'   the  steam  and  the  various 

washing  li.jiu.U  can  be  conducted  through  the  hollow  axes  /' 

and  u  ways.     On  1 '_'  there  is 

acenti.il  pi]**  /.  whieh   rests  in  a  small  support  and  divides 

into   two  branches,  provided  with  tin-  taps   /  and   /'  (  Fix*.   TJ 

and  111    in  order  to  be  able  to  m  pipes.     In  the 

t  the  vessel,  is  seen  the  pip.-  /.  «>ntiiiued  downwards 

be   p:i"  >  terminates    l»etweeti  the  outer  wall  and 

I)M  rales  with  the  vessel    The  fixed 


let!    through  .ils,,    divides 

•  two  branches  with  tape  m  and  wi',  whilst  the 

other  end  is  continued  inside  1-v  the  arm  Af.  which  is  screwed 

11  an  upward  direction.    \  perforated  diaphragm  a'  at  the 

side  protects  the  pipe  from  contact  with  the  rags.    The  steam 

entr-  ii  tins  pipe  at  a  pressure  which  can  be  regulated 

pipes  affixed  to  the  vessel  on  the  right  are  different  lv 
arranged  I  lie  steam  there  enters  on  the  left  through  a 
rose  ii.  ••  are  to  be  seen  two  fixed  pipes 

.)/  and  .V.  of  whirl,   .M  .,i  upwards  and  introduces 

the    si,  i ward 8  and   introduces  or  removes  the 

washing  li<(ui<l.      r...ih  these  pipes  are  connected  by  a  T-piece 
with   the  eentral   pipe   M  \\liie)i  passes  through  the  axle  A", 
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and  is  separated  by   a   diaplna-m    into   two  divisions.      'Mu- 
le pipes   M  and  X  an-  here  also  protected    I'mm    the    i 
by  a  perforated  wall  almost  concent ri<    with    the   spherical 
vessel  and  somewhat  dilVerently  fixed.     A  tank  .V  peri'orai.-d 
many  small  holes  is  placed  under  each  vessel.      It    may 
be  set  on   wheels  so   that   it  can  readily  be   moved   on    a 
tramway.     It  is  intended  to  receive  and  drain    tin    wa-hed 
rags  which  fall  out  of  the  emptied  boiler. 

These  machines  work  exactly  like  tin-  ordinary  cylindrical 
form.  \Yhen  in  the  position  nt  Fig.  12  they  ran  !»••  tilled 
through  the  manhole,  which  i-  then  closed  tightly.  When 
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the  washing  is  finished,  the  liquid  is  first  run   off  by  the   tap 
hen  the  sphere  is  turned  so  that   the  manhole  is  at  tin- 
bottom.     The  latter  is  then  opened,  and  the  rags  fall  out. 
It    is  necessary   to  produce   a  constant    uniform    s; 
pressure,  which  is  effected  by  means  of  the  regulator,  shown 
separately  in  Fig.  17.    It  consists  of  a  vessel  A  with  a  cylinder 
C  cast  on  at  the  top,  and  with  two  side  pipes  B  and  //'  placed 
opposite  to  one  another,  of  which   //  is  used  to  carry  away 

steam,  whilst   a  valve  S  is  screwed  on   // 

cylinder  f  is  provided  with  a  bored  metallic  liniiu.  in  which 
works  the  double  pi-ton  ////'.  Between  the  two  discs  of  the 
piston  communication  is  made  with  the  vessel  A  by  means 
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!«ssage  a,  the  opening  of 

•  rtxl  /  Miih 

the  end  «-i  \\lu-h  is  an  arc  *  to  carry  the 
M  m  loaded  iu 

weight  of  the  lever  A  muht  be  to  regulated  that  the  space 

-e.s  of  ill,-  j.i  -t., u  just  makes  ooinmunica- 
wei-n  tin-  rh..  nd  tin-  •  •:  :• 

steam  of  six  atmospheres  enters,  the  piston  rises,  and  the 
openings  of  r  a:  .  ••  narrowed  so  that  little  steam  can 

ue    vessel    A.      The    >af.-ty  -  \ul\v    X    prevents   an/ 
accidental  accumulation  of  pressure. 

Accord  i  lie    mode   of    operation    there   are    i-m 

different    methods    of    main:  mungo   and   shoddy 

<?'s  account): — 

1.  Tin-  woollen   ra-.s  unwashed  and  only  moistened,  are 
up,  and  are  not   further  treated  in  the  carding-macli 
i-sit  are  at  once  put  on  the  market.     The  loosened  mass  thus 
.still  .  ••!.;. iin  -  all  the  dust  and  • 

woolU-n  rags  are  not  washed  before  tearing,  hut 
are  afterwards  treated  dry  in  the  carding- machine,  by  w 

is  removed. 

woolh -n  rags  are  not  washed  before  tearing,  but 

are    afterwards   somewhat   oiled  and   carded.     This  system 

greatest  opportunities   for  fraud.      In   the  first 

10  oil  fastens  the  dust  on  the  fibres,  and  also  those 

M  whirh  are  too  short  for  fu  -atment,  and   almost 

like  dust,  to  the  longer  fibres.     When  this  carded   inungo 

comes  into  the  market  it   -.-nerally  deceives  the  purchaser. 

!erent  when  the  inungo  manufacturer  spins  it  liimself. 

wooiim  rags  are  well  washed  before  tearing,  and 

r  wards  are  not  oiled   or  carded.      This  method  always 

produces   a  very  clean   and    unmix. -i    tilue.   m-e    from    all 

impurities.      It    also  avoids  the  prodm -lion   of  dust  din 

the   treatment,  wlm-h   injuriously  aflects  the  workpeople   in 

tin-  oth.-r  m.-'.h.Kls, 

:.«cess  of   th«-   treatment  has  now  been  sket< 
r   freeing   from    l»uit<>ns   and   seams,  the  rags  are 
into  small  pieces  and  then  go  :  u  tears 

17 
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them    into   fibres.       This   procetli  .d..pti-d    in    methods 

1.   I',  and   3;    but   in   methyl    1   the  rags  an-  washed    bei 
tearing,  and  again  aftri  \\anU.  i hen  centrifogalised  and  dried. 

The  "devil,"  or  teaniu  maehine.  cmisists  of  a  l,ir_e  drum,  the 
surface  of  which  is  thickly-studded  will)  iron  t.-.-ih.  and  whieh 
moves  with  a  great  velocity — about  550-700  revolutions  per 
minute.  The  rags  are  fed  to  the  drum  U-t \\.-i -n  two  rollers 
of  small  diameter  provided  with  longitudinal  grooves.  These 
rollers  revolve  very  slowly  and,  since  the  upper  is  pressed 
very  hard  on  the  lower  by  means  of  a  lever  and  freight,  thi- 
ngs are  held  fast  and  the  teeth  of  the  drum  comb  out  only 
tin-  cross  threads.  This  operation  produces  a  tihrous  QQ 
wliich  is  termed  mun^o  when  it  originates  in  cloth  and 
carded  yam  fabrics,  and  shoddy  when  it  is  produced  from 
worsted  and  long-tibivd  materials. 

In  the  above   methods  a  treatment  in  the  willy  follows 
on    the    tearing    by   the  "devil."      The    rollers  of   the   former 
have  strong   wire   points   with   an    elastic   attachment  to  the 
surface.      Mun^o    is   generally    not    similarly   treated   in   tin- 
willy  and  the  following   carding-maehine,   but   is   at   < 
pack  el   and   afterwards  carded  mixed   with    natural   wool   in 
proper  proportions,  since  it  is   too  short   in    the   lihre   to 
spun   alone.      The  quantity  of  mungo  varies  from  20-70  per 

.  to  80-30  per  cent,  of  natural  wool.  The  subsequent 
spinning  offers  no  further  dilliculties.  Shoddy  wool  is  at 
oner  on  the  willy  and  the  following  machines,  and  is 

generally  spun  without  further  additions. 

There  is  a  great  quantity  of  rags  composed  of  mixed 
fibres.  Generally  the  warp  is  of  vegetable  fibre  and  tin- 
weft  of  animal  fibre.  For  mungo-spinning,  the  v< 
fibre  must  be  removed.  Generally  the  two  textile  fibres  are 
separated  by  treating  the  rags  with  acids,  which  destroy  the 
vegetable  fibres,  but  do  not  attack  the  wool.  Sulphuric  acid 
diluted  to  about  18°  B.  is  used,  and  also  hydrochloric  acid. 
After  the  acid  bath,  the  material  is  brought  into  alkaline 
solutions,  in  order  to  neutralise  the  acid  remaining  in  tin- 
fibre;  it  is  then  well  dried.  In  consequence  of  tbi 
men!,  the  vegetable  fibre  has  been  converted  into  a  friable 

iition,  whilst  the  wool   fibres  remain    uninjured,   and   can 
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isolated  simply  by  rubbing  his  operation,  many 

<hil.  i,  ni  methods  are  now  employed,  which  will  be  mantJooed 
below. 

Newmann  separatee  the  wool  from  mixed  woollen  fabrics 
as  follows:-  In  order  t«»  j.n.u-rt  tin-  wool  from  the  action  of 

.t.  i,|.  it  in  saturated  with  a  solution  of  sulphate  of  alui 
or  alum  (1-5  parts  to  100  parts  of  water),  and  then  dipped 
i  warm  soap  solution  containing   1*5-7*5  parts  in   100 
parts  of  water.     Tin-  il  to  be  treated  his  pre- 

paratiou,  is  brought  into   sulphuric  aci.i  art*  diluted 

wit  o  100  parts).     The  motet  s  then  subjected 

e  vegetable  fibre  is  then  so 

:!>•  •!•••.  ':.!>    destroyed   ti  <m    be  removed  by  rubbing 

he  wool  fibre,  however,  remains 
unimpaired. 

!:.    I'.--  tiger  omits  the  preliminary  treatment  with  alum, 

a  soda  bath  after  the  treatment  • 
iirutr.ili.se  the  aci<i.    The  carbonic  acid,  which  is  then 
evolved,  considerably  loosens  the  residual  wool 

id  gives  a  process  for  separating  cotton  from  wool, 

h  has  for  its  object  the  recovery  of  the  cotton  for  peper- 

niakiug.     He  subjects  the  mixed  <>  a  pressure  of  from 

e  to  four  atmospheres  in  a  Papin's  digester.     The  cotton 

thru  n  -mains  quite  unaltered,  whilst  the  wool  is  converted 

a  friable  substance. 

In  order  to  recover  the  woollen  fibre  from  a  fabric  com- 
posed of  wool  and  vegetable  fibre,  Schaller  immerses  it  for 
twelve  hours  in  a  bath  composed  of  3  per  cent  of  sulp) 

•   B.)  and  97  per  cent  of  water,  and  then  dries.     If 
>  has  not  had  su  iction,  the  rags  are  than 

exposed  for  from  four  to  five  hours  to  a   temperature  of 
60  when  the  vegetable  fibre  becomes  friable. 

wley  recovers  the  wool  fnun  mixtures  with  vegetable 
fibres  by  treating  the  rags  with  dilute  sulphuric  acid,  then 
!.rin-iiiur  them  into  a  rotating  wire  sieve,  and  there  drying 
tin-in  by  a  current  of  hot  air.  The  rags  are  then  packed  in 
boxes  with  sand,  where  they  remain  for  a  longer  or  shorter 
nme,  according  I  naturr.  \\h--n  they  are  again  separated 

n  the  sand  by  the  rotatory  action  of  the  wire  sieve.     This 
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method  is  so  complicated,  and  its  effective  art:  n  appears  so 
questionable,  that  it  can  in  no  way  be  recommended. 

Grothe  calls  attention  to  the  fact  thai   the  great 
must  be  given  to  the  strength  of  the  acid  bath,  in  ord<  T  that 
the  wool  hairs  may  not  be  attacked. 

meted  mungo  wool  is  mixed  with  mungo  obtained   by 
the  mechanical  methods,  and  the  two  worked  up  togeti 

A.  Gawalowski,  of  Briinn,  has  obtained  a  patent  for  a  ]<i" 
cess  for  the  recovery  of  the  fat  from  wool-scouring  waters, 
and  other  industrial  waste  waters  «>nt .lining  soap.  Tin 
essential  features  of  this  process  are:  sulphurisation  of  the 
suds  and  acidification;  the  sulphuretted  hydrogen,  at  the 
moment  of  its  production,  acts  on  the  resulting  scum,  destroy- 
ing the  aniline  dyes  to  a  great  extent.  The  drcantcd  M-UHI 
nipregnated  with  chromates,  by  which  the  size,  starch,  and 
dextrine  are  partially  oxidised;  this  process  takes  pla« -e 
slowly,  but  is  more  complete  on  standing.  The  scum,  after 
this  treatment,  is  washed,  by  which  the  dyes,  the  oxidised 
mineral  pigments,  and  also  the  glutin  and  oxalate  pr<><; 
are  removed.  The  wash  water  is  deep  red  to  brown.  At  the 
same  time,  the  scum  is  already  oily,  can  be  kneaded  in  water 
like  butter  or  lard,  but  can  no  longer  be  mixed  up  with  it 
to  a  liquid  similar  to  the  original  suds,  as  can  the  t'roh  scnin. 
It  still  contains  excess  of  chromates  and  traces  of  free  acid, 
and  would  therefore  easily  destroy  press  cloth.  Gawalow>ki 
accordingly  stirs  it  with  a  reducing  solution,  which  changes 
the  chromate  to  chromium  oxide,  and  then  presses  out  the 
neutral  green  liquid  in  the  cold,  after  which  the  cake  of  scum 
is  pressed  warm.  I'.y  thU  method  "t  treatment  there  is 
obtained  the  highest  yield  of  fat,  and  a  more  pure  product, 
which  can  well  be  used,  after  the  acid  has  been  removed,  in 
spinning  dark  coarse  yarn,  and  also  in  soap-making 

Manufacture  of  Yellow  Prussiate  of  Potash  from 
Wool  (horn  and  blood). — J.  J.  Hess,  of  Vienna,  has  given  a 
lnn;r  account  of  his  own  experience  of  this  manufacture 
(/>  '  '•  /  -'/.  '.i  The  j.rnjM-r  preliminiry  treatment 

is  exceedingly   important   to    lu  working,   it    con 

in  a  cautious  drying  at   a  high   temperature,  or  rather  in 
gently    calcining    the    nitrogenous,  material,    in    order,    in 
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di.      tint     plan-.    t«.    *ii  all    moisture    and,    in    the 

second.  it"     i     ;  -neiious   ninth  r    pitl  veritable  and 

also  fgnt  H   process    of    concentration 

Ixat    conducted    in    a    km<l  ^-coffee  '     drum,   or 

in  a  large  rotatory  apparatus,  capable  of  being  heated. 
One  axle  must  be  hollow,  and  be  connected,  bj  means  of  a 
{  ij'.-.  with  a  cooling  tank,  which  condenses  the  vapour* 
evolved,  since  these  are  also  valuable,  consisting  of  combustible 
oils  and  ammonium  carbonate 

The  dried,  roasted,  and  concentrated  mass,  when  the  opera- 
tion  has  succeeded,  must  be  frothy,  brown,  tramtparet 
spersed  with   Mil-Mrs,  of  a  slight,  peculiar  odour,  and   very 
easily  friable.      If  too  si  nut,  the  mass  appears  black, 

is  very  1  *>r  in   nitrogen;  on  this 

account  every  attention  must  be  -the  drying  pfooass, 

in  "!•!••!  that  heavy  loss  may  not  result. 

The  nrxt  most  important  material  is  the  potash,  whi< 

i^h  false  economy,  bought  of  bad  quality,  and 
thus  made  an  inconvrnirncr  in  thr  manufacture.  The  potash 
sin  MI  Id  i,e  as  pure  as  possible. 

Next  comes  the  third  raw  material,  the  iron,  which  can  be 
used  in  the  f  t  miner  scale,  dull-coloured  ferric  oxide,  or 

iron  filings  and  turnings,  in  fine  powder. 

All  thr  substances  are  to  be  made  and  kept  quite  dry, 
and  in  a  state  of  fine   powder;  they   are    thru    mixed 
use  in   the   following  proportions:  —  10  kilos,  of  dried  horn. 

<>    S  kilos,  of  potash.  4  kilos,  of  hammrr  scale,  etc.      The 
4e  produce  is  3-3  ±  kilos,  of  yellow  prussiate. 

The  intimatr  mixture  is  now  heated  in  clay  crucibles  lined 

with  shrrt-imn,  in  a  inutile  furnace  very  similar  to  an  ultra- 

marine furnace.     After  about  twenty-four  hours  the  furnace 

is  opened,  the  crucible  removed,  and  the  coherent  mass,  which 

readily  falls  >wn  at  once  into  cold  water  in  order  to 

As  soon  as  the  mass  falls  into  the  water 

d  frequently  sparks  momentarily  fly 

a  sign  of  a  successful  operation.     The  mass  soon  falls 

to  a  fine  black  powder,  leaving  a  clear,  pale-yellow  solution, 

which  becomes  dull  in  mlmir  when,  subsequently  boiled,  and 

deposits  fine  crystals, 
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In  addition  to  other  advantages,  Hess's  process  also  \\\ 
the  resulting  fun*  \>  I'ln-  Mack  deposit  oontaina  pure 

iron  Mini  .-Mi-boil  ;  tin-  ii.. n  <MII  I.e  e\ ( raeied  I iy  nitric  acid  Mii.l 
used  in  the  preparation  of  I'm-un  l.lue,  or  it  can  !•••  nans 
forni'-d  int..  t'enie  oxide  by  Miming  in  the  air.  and  used  over 
again.  The  nitrate  of  iron,  which  is  thus  obtained,  may  be 
acidified  and  used  to  acton  the  mother  liquors,  win  n  Prussian 
blue  and  potassium  nitrate  are  obtained.  The  carbon  left 
in  very  fine  powder,  after  the  iron  has  been  dissolved  out, 
gives  an  excellent  pigment;  after  washing  and  •jrindin-j.  it 
has  great  covering  power  and  a  tine,  pure  shade. 

1  •'• »  1 1  ie  treatment  of  the  suds  of  wool- washing  and  cloth 
fulling.  K.  Neumann,  of  Kosswein,  1ms  obtained  a  patent 
i  V  ,  '.  /•;  /  ,,/,'/,//,/,  ////»/  Krftihnnuji'n).  In  cither  ease  tin- 
whole  apparatus  consists  of  two  tanks  dnjj  in  the  ground 
(even  for  large  factories  two  oil- vats  of  12-15  cwt.  capacity 
are  sufficient),  to  which  the  suds  are  run  by  sluices  or  pipes 
from  the  washing-machines  or  cylinders,  and  also  of  a  lift  and 
force-pump,  and  a  filter-press  with  waste  channel. 

Crude  calcium  chloride  (or  some  substitute,  which  forms, 
with  fats,  soaps  insoluble  in  water)  is  dissolved  in  an  equal 
weight  of  water  and  the  solution,  to  the  extent  of  1,  T5, 
or  2  per  cent,  of  the  total  capacity,  according  to  the  amount 
of  fat  in  the  suds,  poured  into  tank  No.  1.  The  suds  are 
then  run  in ;  the  ensuing  commotion  ensures  a  thorough 
admixture  with  the  calcium  chloride  solution ;  the  lime  soaps 
are  at  once  formed  and  separate  in  flocks,  which  remain  sus- 
pended in  the  water.  When  the  first  tank  is  full,  the  contents 
are  pumped  into  the  filter-press,  whilst  in  the  meanwhile  the 
suds  are  being  run  into  the  second  tank,  which  has  just 
previously  l»een  charged  with  the  necessary  amount  of  calcium 
ehloride. 

In  the  filter-press  remain  lime  soaps,  dirt,  hair,  etc.,  whilst 
the  clear  water,  carrying  with  it  chiefly  potassium  and  sodium 
salts  and  a  little  excess  of  calcium  chloride  in  solution,  runs 
away  by  the  waste-pipe.  After  tank  No.  1  is  emptied,  tank 
No.  2  is  pumped  out,  No.  1  again  filled,  and  so  on,  until  after 
about  eight  to  twelve  hours'  work  the  press  is  full,  a  condition 
readily  recognised  when  the  taps  only  drip  slightly.  The 
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press  is  opened,  and  the  cakes,  when  they  do  not  fall 

•••moved  by  a  wooden  spatula      The  press  is  tln-u 
closed,  ait* I   ti.«-  pump  again  stiirted,  when  tin-  pn*-fMi  U*pu* 
Only    tin-    iiitr<  the 

•sing  of  the*  fee-!  removal  of  the 

press-cakes,  and  the  starting  of  the  pump,  require  manual 
attention  ;  the  whole  is  the  work  of  Imt  a  few  minutes,  con- 
sequently a  special  workman  is  not  requi* 

The  press-cakes  obtained  an-  :ri«-«l  in  the  air  and 

used  to  prepare  an  oil-gas,  or  are,  more  profitably,  treated  to 
recover  the  fat.  which  is  a  separate  pan  of  t 
tli--  suds.     It  may  be  undertaken  by  large  mill*  and  wool- 
washing  establishments;  smaller  works  tind  it  more  advan- 
tageous to  sell  the  fat-cakes  to  the  grease-works. 

In  n-.  ..\,-iiii^  tli.-  press-cakes  are  stirred  with 

very  dilute  hydrochloric  acid  to  a  thin  paste* .  it  necessary, 
more   hydrochloric  acid   is  added   to   produce  a   weak 
reaction.      The   mass  is  then   forced   through  a  filter-press 
heated  by  steam.    The  fat  ami  the  n-i.-rined  calcium-  chloride 
run  into  small  vats,  from  whirh,  after  >oi:  •  •alcium 

s.'lutinn.   containing  excess  of  hydrochloric  acid,  is 

MI  ..it  int..  a  vat  «••  mtaining  carbonate  of  lime,  in  combina- 

i  which  the  hydrochloric  acid  again  produces  calciuin 

chl..r:d--.  which  is  used  to  produce  fresh  quantities  of  lime 

soaps.     '1  is  only  re  ••»  procure  a  supply  of  calointn 

>ride  once  for  all.     The  fat  is  heated  in  a  pan  over  an  open 

to  70°  C.  with  10  per  cent,  of  sulphuric  acid  of   10'  1 

:    standing  some  time  it  forms  a  elenr  layer  on  the  top. 
win  mined  off  into  barrels,  and  is  then  ready  for  sale. 

instead  of  calcium  eldor.  deals  be  used  u 

it  is  not  necessary  to  regain  on  account  of  their  low  value, 
the  recovery  of  the  fat  is  still  simpler  and  cheat*  r 

Cotton-Spinners'  Waste  in  the  Manufacture  of  Gun 
cotton.     A<  .rlish   pir  II  the 

waste  of  co  is  treated  with  superheated  steam 

in  •  finove  the  oil.  then  carded  and   innnen»o*l   in  the 

usual  arid  mixture  :*.ou  part-,  of  a  mixture  of  1  part  of 
nitric  arid  isp,-,  HI.  gi  and  3  parts  of  sulphuric  acid 

<x>led  to  5-25° C.    The  guncotton  produced  is  carefully 
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\\a-lnMl.  cut    t<»   pieces  by  IIHMH-    nt    a  rapidly  mi  at  in;:  circular 
Kniif.  and  finally  passed   betwc.n  mllcrs,  tmm  which  it   issues 
in   a   very   linely  divided  state.      This   cutting    and 
are  said  to  ha\c  the  advantage  over  the  usual  pulpin-j  in  the 
11   the  capillary  tubes  are  completely 

destroyed,  and  thus  any  residual  acid  can  readily  be  washed 
out 

succeeding  operations  consist  in  mixing  the  nitrated 
cotton  with  saltpetre  and  sugar  (67  parts  of  guncotton,  28 
ta  of  sugar,  and  ."»  j.arts  of  saltpetre),  granulating  tlie 
mixture  hy  means  of  wire  sieves,  and  drying  in  tightly  closed 
pans  heated  to  about  38°  C.,  in  which  a  vacuum  is  maintained 
1>\  a  pump.  Au  increased  addition  of  sugar  and  saltpetre 
decreases  the  violence  of  the  explosion  of  the  -jun cotton. 

According  to  the  English  patent  <»f  .1.  Hall,  rags  and 
other  linen  waste  are  brought  into  a  bath  composed  of  equal 
volumes  nf  nitric  acid  (specific  gravity,  1T>)  and  sulphuric 
acid  (specific  gravity,  1*84),  and  diligently  stirred  in  it  I'm- 
twelve  to  twenty-four  hours.  The  mass  is  then  allowed  to 
drain,  pressed,  carefully  washed  for  seven  to  fourteen  days, 
and  dried.  For  purposes  for  which  a  violent  explosion  is 
not  required,  the  guncotton,  whilst  still  moist,  is  mixed  with 
starch  paste. 

Heddebault  discovered  a  method  by  which  wool  can  he 
removed  in  the  dissolved  state  from  fabrics  in  which  it  is 
contained  mixed  with  cotton  or  other  vegetable  fibres.  When 
these  fabrics  are  subjected  to  the  action  of  superheated  steam 
under  a  pressure  of  five  atmospheres,  the  wool  dissolves,  and 
falls  to  the  bottom  of  the  vessel,  whilst  the  cotton,  flax,  or 
other  plant  fibre  resists  the  action  and  remains  in  a  condition 
suitable  for  the  manufacture  of  paper.  The  lluid  mass,  in 
which  the  dissolved  wool  is  contained,  is  evaporated  to 
dryness ;  it  is  completely  soluble  in  water.  Hags  treated 
in  this  manner  gain  in  value  to  an  extent  sufficient  to  cover 
the  cost  of  the  process. 

In  conclusion,  it  is  known  that  carpets  and  rugs  can  be 
made  from  various  rags ;  they  are  constnicted  by  sewinir 
together  small  patches,  cut  uniformly,  of  various  sizes.  A 

er  method  is  to  cut  the  rags  into  narrow  strips  about  0'5 


I'.-ll     is    rut    III    II    rin-1- 

niga  are  « 

are  sewn   together,  and  wouml   into  balls,  which  are  y 
over  M.  n- weaver.     When  the  rags  are  aorted  a*  far 

aa  possible  according  to  colour  mid  matt-rial  (whether  linen, 
woo),  j<  .it. .in,  j'j'tiy  striped  carpeta  are  obtained, 

IQ  cheap  and  wear  wi-11. 


CHAPTER    LVI  I  1 

WOOL    SWKAT 

Potash  from  Wool  Sweat. — According  to  the  patent  of 
K  Kraut,  of  Hanover,  wool  is  washed  in  tin*  ordinary 
washing-machine  with  warm  water,  to  which  potash  is  added. 
The  wash  waters  are  allowed  to  settle  in  tanks,  tbe  n-idual 
liquid  evaporated  to  dry  ness,  and  heated  on  the  hearth  of  a 
reverberatory  furnace.  The  residue  contains  the  potash  used 
in  washing,  and  the  potassium  which  was  present  in  the 
sweat,  also  mainly  in  the  form  of  potash  (carbonate).  A 
portion  of  the  potash  solution  obtained  by  lixiviating  tbU 
residue  is  again  used  for  washing  wool,  whilst  the  remainder 
may  be  evaporated  for  sale,  and  the  residue  calcined. 

Treatment  of  Wool-Washing  Waters  with  Baryta.— 
I>nudenart  and  Yerbert,  of  Schaerbet  k,  near  Brussels  (/>•  "/>•<•//• 
linlttstr\i--%>  if. ),  mix  a  solution  of  barium  chloride  in  a  closed 
vessel  with  magnesium  carbonate,  whilst   carbon   dioxide  is 
at    the    same   time    introduced;    barium    carbonate-  is    then 

:ined.  The  majn«  <ium  chloride,  which  remains  in  solu- 
tion, is  converted  by  superheated  steam  into  hydrated 
magnesia,  when  hydrochloric  acid  is  obtained  as  a  by- 
product. This  process  is  designed  for  the  utilisation  of 
wool-washing  waters,  which  are  mixed  with  baryta  solution, 
the  precipitate  pressed  and  decomposed  with  hot  dilute 
hydrochloric  acid.  The  separated  fat  is  skimmed  olf,  the 
liquid  evaporated,  and  the  residue  of  barium  chloride  con- 
verted into  barium  carbonate  by  the  method  given  above. 

The  liquid  from  which  the  barium  soap  has  been 
removed  is  evaporated  to  dry  ness,  and  the  residue,  con- 
sisting mainly  <•:  b,  calcined,  and  converted  into  refined 
potassium  carbonate  in  the  usual  manner. 


CHAPTEB    I.  ix 

I  M.  [JQUTD6   I  ROM  SUGAK-WOHIGS 

Utilisation  of  the  Waste  Water.     NV  has  de- 

scribed a  process  (/  -OJ>  by 

means  of  whi.-li  it  is  possible  to  remove  the  injurious  effects 
of  the  waste  waters,  and  to  recover  them  again  with  1 
loss,  not,  indeed,  in  tin-  form  of  a  potable  water,  but  in  such  a 
condition  that  they  give  no  trouble  in  the  neighbourhood,  and 
are  quite  suitable  to  be  used  over  again  in  the  works  or  else- 
when-.  In  using  this  process,  in  order  to  avoid  a  false  im- 
pression of  the  extent  of  the  purification  it  affords,  it  must 

be  neglected  to  remove  entirely  the  deposits  in  the  drains 

.  other  legacies  of  the  past.    Tin-  process  may  be  carried  oat 

with.. n i   any  considerable  outlay,  which  is  covered  by  the 

.••«•!  t h-  r  obtained,  and  by  the  labour  of  one  man, 

unuYr  careful  supervision.  The  purification  is  said  to  attain 
throe  objects: — prevention  of  conditions  dangerous  to  health, 
production  of  a  valuable  fertiliser,  and  recovery  of  the  water. 
In  regard  to  the  operations  to  be  performed,  the  impure  waste 
waters  may  be  divided  into— (1)  water  used  for  washing  the 
beet,  ami  from  the  crude  juice  station;  (2)  water  from  the 
bone-black  treat nn -nt.  and  from  washing  filters  and  cloths; 
ami  <  '•>  condensations  and  condensed  water  from  boiling  the 

The  condensed  water  from  the  steam-engines  and  other 

npparnt  h  is  collected   separately  and  can-fully,  the 

evaporators,  and  the  waste  juice  from  the 

tiltcrs,  do  not  need  special  treatment  here;  they  are  already 

employed  to  the  best  advantage  in  any  properly  conducted 

works — for    feeding    the    boilers,    treating   the    bone-black. 

slaking     lime,    wasli  rise    to    no    further 

u-nces. 
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1  Water  Used  for  Washing  the  Beet,  and  from  the 
Crude  Juice  Station. — The  trnipciatun-  «•!'  these  li<jiiid>  m 
the  waste  pipes  \  n  IS  and  ."»2  C.J  iln'ir  impui 

are  largely  earth,  mechanically   ranicd.  other  dirt   and    par- 
ticles of  beet,  also  juice   in   small   quantity.   /.-.  sugar,  F; 
etc.     The  purification   of   these  waters  is  very  simple;  the 

Fio.  18. 


20. 

settling-tanks  ftl  an<l  ft,  (Figs.  18-20)  are  quite  sufficient  for 
the  impurities  just  mentioned ;  the  small  quantities  of  sugar, 
salts,  etc.,  are  also  completely  removed  by  the  contents  of  the 
filters  c,  </„  and  rf2,  after  the  liquid  has  passed  through  the 
tanks  and  undergone  the  reactions  which  take  place  there,  as 
described  under  the  next  section  (2).  The  water  received  in 
the  collecting-tank  c  is  at  least  as  pure  as  the  original  water 
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used,  and  the  necessary  cooling  has  been  obtained  in  the 
open  tanks  and  oonduiu.  The  settling  or  mud-tank*.  .».  and 
a*  are  of  masonry,  more  or  less  mink  in  the  ground  according 

bfl    l'*al  c.-mlitions  ;    li.r    thr    -hilly   t  n-.il  iu.-nl    of    1 00  tOOS 

of  beet,  each  is  8-8-9-5  metres  (21)   ::i    ft 

-p.     In 
lies,  or  very  dirty  beet,  a  third  such 

.  should  be  provided.  The  tanks  6,  and  6*  also  of  masonry, 
are  together  as  large  as  a,  or  a,:  they  are  merely  divided  by 
an  overflow  partition.  It  is  necessai  lie  valves  shown 

in  the  figures  should  be  properly  arranged,  and  that  all  the 

-  should  havt-  :!,.•  correct  fall.  Tin-  manipulation  is 
MIL  ommencemem,  nil  the  waste  waters  run  to  a,, 

then.,-  throu-h    th.-    p:p«-    /  to  the   tank  6,,  «  '  en  a,  is 

tilled  with  deposit,  the  valves  are  transposed;  the  waste 
waters  then  go  to  a*  wl  a  the  tanks 

:  /V.  in  which  the  last  settlings  are  deposited,  the  liquid 
comes  to  the  tint  tilt  *  2*5  metres  < 

square  «•.  same  depth  as  •  :uus 

tank-     it  is  tilh-d  with  layers  <>:  .•*  grades  len, 

san«i  :al  suitable  for  the  complete  mechanical 

puritn -at ion  of  tii,-  water.  The  filling  material  may  be  suit- 
inixrd  with  alum  mu.l.  n<>n  chloride,  potassium  perman- 
ganate, <  :»  substances  are  to  be  obtained  cheap 
in  •  iibourhood  of  the  work.  From  the  6 her  e  the 
water  enters  the  tilt*  ,•  iMittoin.from  which  it  tlows  < 
int«>  •'.  i  i  r,  |  I*  metres  square  or  in  diameU-i 

illy  throu-h  a  -i-nmd  pipe  into  th«*  rollt-cting-tai. 
s  metre  whence  the 

puritied  water  is  removed  to  tin-  \v..rks  l.y  the  suction-pipe  f. 
contents  of  the  filter  are  to  be  changed  as  soon  as  il 
is  so  choked  thai  it  no  longer  works.    Turf  coke  is  the  most  suit  - 
able  tilling  for  ;  when  it  cannot  be  obtained,  waste 

bone-black  is  used,  or  the  prepared  wood  charcoal  of  June- 
m  inn  chan  oal  in  coarse  grains,  boiled  with  a  solution  of 

parts  of  acid  calcium  phosphate  and  five  parts  of  sulphate 
of  alumina,  thru  dti.-d  an  .  i.  This  charge  is  to  be 

renewed  dm  season  only  once,  or  several  times  at  the 

moot,  as  soon  as  th<  hed  pui  ic  lilu-red  water 
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makes  it  necessary.  The  pipes  must  be  laid  down  in  a 
mannei  .  ..nveiiirnt  fur  cleaning,  which  is  necessary  «>nly  once 
before  and  after  the  season,  if  they  are  given  sutli* 
fall.  Before  the  mud  tanks  and  the  tillers  there  is  a  channel 
or  pipe  h  leading  to  the  tank  e,  and  provided  with  the 
necessary  valves,  so  that  the  waters  may  be  run  off  direct  at 
the  end  of  the  season,  or  for  repairs. 

2.  Waters  from  the  Bone-Black  Treatment,  and  from 
Washing  Filters  and  Cloths. — Tin-  purification  of  these 
waters  otters  great  dilliculties,  and  the  temperature  in  the 
waste-pipes  varies  from  20-60°  C. ;  the  quantity  and  vaii- 
ability  oi  the  suspended  or  dissolved  impurities  are  very 
considerable.  These  impurities  are  organic  matters,  all  mm  in. 
alkalis,  and  alkaline  compounds,  salts,  acids,  products  <>i 
A  lari:e  number  of  experiment-  have  hc.-n 
required  to  find  a  universal  means  for  removing  these  average 
impurities.  The  author  has  used  turf  coke,  which  is  cheap 
and  best  obtained  on  the  large  scale  by  burning  in  heaps, 
with  the  best  results  for  filling  the  filters  >/\  and  d  It.  was 
I  that,  by  reason  of  the  great  porosity  and  consequent 
absorptive  properties  of  this  material,  every  trace  of  su 
salts,  fifcal  matter,  etc.,  was  removed  from  the  waste  waters 
which  passed  through.  The  mineral  constituents  of  the  turf 
coke — iron,  gypsum,  lime — give  it  even  to  some  extent  a 

n  feeling  action;  and  there  is  a  considerable  advantage  in 
that  the  absorbed  matter  loses  none  of  its  fertilising  value  fur 
plants,  so  that  the  turf  coke,  together  with  these  absorbed 
matters,  forms  an  addition  to  soil  which  is  most  valuable  in 
every  respect.  In  regard  to  a  complete  disinfection  of  these 
waste  waters,  according  to  the  author's  experiment-.  «nly  the 
compound  of  acid  magnesium  phosphate  with  basic  iron  salt — 
the  double  salt  of  magnesia  and  iron  already  recommended 
by  Blauchard  and  Chateau — has  been  found  satisfactory.  1  y 
this  compound  the  whole  of  the  nitrogen  is  fixed,  with  for- 
mation of  ammonium  magnesium  phosphate ;  the  other  organic 
matters  are  also  precipitated,  the  sulphur  compounds, 
]>h u retted  hydrogen,  etc.,  by  the  basic  iron  salt,  so  that  the 
water  is  so  far  prepared  for  complete  purification  that, after  pass- 
ing the  settling- tank,  it  only  requires  filtering  through  lurl  C 
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\  hard's — magneaium    Mil 

•  in   ).h.   ;  hosphate — has  a 

accoi.iih,-    I--   thr   author,   u-tm   made    for  several  years  by 

64 

1  14  used  for  the  purification  under 

oon>  .•.•  manner:   luu  parts  are  stirred 

\\iih  (iii  parts  of  v  hydrochloric  acid  in  a  tank  or  tub 

three  day.-  l<>0   (/arts  of 

wat*  ii  .i'1-i. 
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with  this  inixiun- .  .is  much  as  is  required  is  run  thmu^li  the 

he  waste  water  contained  in  the  first  section 

he  apparatus  y,  and  \v.-!l   mi\«  .1  l.y  means  of  the  stirrer. 

Milk  of  liuu    fmiii  the  second  vessel  k  is  run  into  the  second 

section  of  the  apparatus,  which  is  also  proviiU-il  with  a  stimr, 

li.juiii  alkaliiif.  M.  that  any 

free  phospli  .    present   may  be  recovered  as  tribosk 

phosphate  of  h:  ^  of  the  precipitate,  which  is 

generally  considerable,  takes  place   in   the  sections  of  the 

h  are  connected    together  two  and 


two  and  used  in  turn.  According  to  the  posit  inn  <>t  tin 
valve-,  tin-  liquid  flows  either  into  the  tank  n}  and  thence  rims 
over  into  ii2,  or  into  n,  and  thence  to  tariffed  water 

iln-n  goes  through  the  d.-  to  the  set  din  ,  or 

I'igS.  18-20),  is  mixed  with  the  contents  of  these  tanks, 
enters  into  reaction  with  them,  and  then  runs  away  for  the 
final  purification  in  the  filters  <-,  r/,,  dt. 

In  regard  to  the  construction  of  this  purifying  plant,  tin- 
tanks  1/1  and  //._,  are  built  of  wooden  planks  or  bricks ;  they 
are  about  63  cin.  (1>  ft.)  wide  and  95  cm.  (:'.  It.)  liijh.  with 
two  divisions,  each  63  cm.  (2  ft.)  long  (round  or  rectangular). 
The  stirrers  are  driven  in  the  most  convenient  manner  t'r«m 
the  nearest  shafting.  The  liquor  is  fed  in  at  the  l.ottom  and 
inns  away  at  the  top;  in  the  hinder  wall  of  each  divi~i»n  Lfl 
a  valve  just  above  the  bottom  for  running  oil'  the  content.-. 
The  vessels  /  and  k  are  of  wood  or  iron,  7'.>  cm.  (_  it.  7  in.) 
wide  and  95  cm.  (3  ft.)  hii/h.  The  settling-tanks  //,  ?i4  are 
of  brickwork,  open  or  covered,  and  connected  two  and  two  in 
such  a  manner  that  the  water  runs  over  from  one  into  tin- 
other;  each  tank  is  about  1'3  metres  (4  ft.  '•  in.)  square  and 
1  <>  metres  (5  ft.  6  in.)  deep. 

The  precipitate  collected  in  the  tanks  n^-n^  possesses  great 
fertilising  value ;  it  has  been  found  by  several  analyses  to 
contain  ammonium  magnesium  phosphate  equivalent  to  28  per 
cent,  of  phosphoric  acid  and  10  per  cent,  of  ammonia,  also  vary- 
ing quantities  of  readily  soluble  basic  phosphate  of  lime,  the 
sulphur  compounds  combined  hy  the  iron  salt,  and  vai 
nitrogenous  and  organic  substances.  Together  with  tin- 
deposits  in  the  settling-tanks  and  the  contents  of  the  filters, 
it  produces  an  excellent  fertiliser,  the  value  of  which  covers 
all  expenses. 

3.  The  Water  of  Condensation  and  the  Condensed 
Water  from  the  Evaporation  of  the  Juice. — The  temj> 
ture  of  this  water  varies  in  the  waste-pipe  from  30-60°C.; 
it  is  contaminated  by  small  quantities  of  volatile  organic 
matter,  ammonia,  juice,  also  fats,  fatty  acids,  etc.  Since,  as 
a  rule,  well-water,  containing  more  or  less  lime,  is  used  at  the 
l"west  possible  temperature  for  condensing  purposes,  and 
the  lime  is  partially  separated  owing  to  the  heating  by  the 
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vapours  from  the  juice,  this  waste  water  is  in  thi%  respect 

iian  the  original  wot-  -»rtion  of  Uiis  large 

water  is  used  for  preparing  tin-  lim.- .  it  tuay  also 

be  uaed  without  hesitation  ling  the  boilers,  and.  if 

necessary,  for  treating  the  bone  black,  also,  in  very  frosty 

weai  .••  beet     The  m  m  case  the 

quantity  is  considerable,  must  be  cooled  as  much  as  possible 

by  a  suitable  simple  cooling-tower  or  terrace  cooler,  in  «) 

heat  should  be  regained,  or  by  one  of  the  surface  coolers 
uaed  in  breweries;  the  water  is  then  to  be  com  pi « 

•he  method  of  section   1  or  2,  accor  the  locality. 

It  the  excess  of  water  is  not  great,  it  \\ill  require  no  separate 
oooliog, 

Naprnvil,  in  order  to  recover  the  fertilising  matters  and 
.<•  waste   waters,  allows    milk   <>f   lime   to   run   in 
continuously  <  Kohlrausch,  Organ  ubcmiUkc*-IndM*r 

(hung   der    stadtiichtn    und   Indv*tr\'-A't-f\ill- 

tto/>  ite  obtained  settles  in  Isrge  flocks,  whilst 

mns  away  quite  clear.       In    11'.'    working  days 

3053  cwt  of  lime,  at  a  cost  of  100  kr.  (£91,  1 

re  used;  the  cost  in  wages  was  190  II.  89  kr.  (£17,  7s,); 

-lime  were  obtained.     The   best  until.*!  of 

4  and  utilising  these  waste  waters  is  to  employ  them 

separating  or  saturation  mud  i^  the  most  abundant 
residue  produced  in  sugar-works;  several  factories  obtain  in 

season   15,000,000-20,000,000  kilos.  (15,000-20,000 
ton>  >  residue  frequently  forms  great  heaps  near  the 

works,  v  reason  of  the  decomposition  which  sets  in,  give 

rise  to  many  inconveniences  and  complaints  in  the  neigh  U 
hood,  an  iamage  the  manufacture  itself.    This  mud  has 

only  found  one  use  on  the  large  scale — as  a  fertiliser;  yet  it 

Uher  harmful   to  calcareous  soils,  since  it  only  contains 
0  04  part  of  phosph  and  0*35  part  <>f  mti.^.-n  to  35 

parts  of  hme.  The  author  supposed  that  by  carbonisation  a 
black  substance  could  be  obtained,  which  woiiM  find  various 
uses  (Jonrn.  des  No.  36V  The  heating 

L  be  so  conducted  that  the  organic  matter  leaves  behind 

on  after  its  decomposition.    This  carbon  lias  the  advantage 
18 
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of  being  in  a  very  fine  state,  similar  to  a  true  chemical  pre- 
( -ij.itate,  so  that  the  material,  when  squeezed  between  the 
fingers,  feels  like  talc  or  soap.  If  it  is  attempted  to  carbonise 
the  mass  in  large  crucibles,  the  portion  in  tin-  middle  is  not 
initly  heated,  whilst  the  portions  at  the  sides  are  over- 
heated ;  also  at  temperatures  higher  than  a  dark  red  heat  the 
carbonate  of  lime  is  decomposed,  and  the  carbon  is  at  the 
same  time  oxidised,  so  that  only  white  lim<  remains. 

It  is  therefore  necessary  to  use  another  apparatus;  tin- 
rotatory  furnace  of  Casalonga  is  the  best.  This  consists 
of  a  revolving  cast-iron  cylinder,  which  has  a  hollow  axis, 
through  which  the  tar  and  gas  can  escape.  The  cylinder 
makes  only  a  few  revolutions  per  minute.  The  dried  mud 
is  fed  in  at  one  end,  and  escapes  at  the  other  by  a  suitable 
arrangement  after  it  has  been  carbonised.  The  substance 
obtained  consists  of  an  impalpable  powder  and  of  small 
harder  particles,  which  are  easily  crushed.  It  is  thoroughly 
powdered  and  may  then  be  used  as  a  black  pi-m.-nt.  Its 
composition  is  as  follows : — 

Calcium  carbonate       .             .             .  78-500 

I  'hosphoric  acid  0-950 

Ammonia         ....  0*168 

Ferric  oxide  and  alumina          .              .  09 

Silica  .                          ...  3-l>05 

Ixm            .             .                          .  7-:»00 

Undetermined               .             .              .  :M68 

100-000 

The  percentage  of  carbon  varies  according  to  the  com- 
position of  the  mud — in  particular,  according  to  the  quantity 
of  sugar  it  contains.  The  latter  generally  soon  disappears 
owing  to  the  fermentation  which  arises ;  it  is  therefore  well 
to  add  to  the  mud  before  carbonisation  about  10  per  cent. 
of  waste  molasses.  The  shade  of  the  black  is  more  or  less 
good  according  to  the  quantity  of  this  addition. 

The  volatile  products  evolved  in  the  carbonisation  deposit 
ammonia-water  and  tar  in  the  condensers,  whilst  the  gas  is 
drawn  off  into  the  fires,  where  it  burns  with  the  production 
of  much  heat.  The  tar  may  also  be  burnt,  if  a  Deville 
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furnace  U  used.  The  termination  of  the  process  u  readily 
recognised  by  the  blue  Maine  which  appear*  when  the 
deoompoeition  begins  to  yield  carbon  monoxide.  The  con- 
densed water  contains  much  ammonium  carbonate,  ammonia, 
and  «»i)  -enons  compounds,  b  i  pyridine  and 

In   order   to  separate   these   products   from  one 
anot  h.jui.l    i«    .ii-till.-d    with   caustic   soda   solution. 

tli.-  .li^iillate  saturated  with  hy-ir-  hl-i:.  ...  .,1.  and  evaporated, 
when  crystalline  ammonium  chloride  is  obtained.  The  mother 
liquor  i-  pr.-t  ipitated  by  alcohol,  whi«-h  r.-t-nn-  MI  *olulkm 
•  s  of  the  bases  containing  carbon,  which  are 
then  set  free  by  potash. 

1  u  MS  of  these  products  hare  been  made 
by  Kuml  </ 

i  hy  Vim-mi   frnm  distillers' 
is  naturally  the  black,  w! 

is  suitable  for  use  in  size,  oil  paints,  and  inks.     The 

cost  is  only  10  francs  per  100  kilos.  (4s.  per  cwt.). 

Skene,  of  Breslau,  has  given  an  account  of  the  arrange- 
rs he  employs  for  the  waste  waters  (ZciU.  d.  V<. 
.     Post,    /.'  hem.    Grout/- 

whole  of  the  waste  water  goes  on  to   17*5  hectares 

2  acres)  of  land,  surrounded  by  bni  e  water 
cools;  it  i-  th.-n  dniined  off,  and  again  filtered  by  passing 

;jh  a  meadow  of  3*25  hectares  (8  acre*).     The  drainage 

is  laid  down  in  the  ordinary  system  and  is  cut  off  by  a 

not   opened    until    all    the   conduits   have 

been  pumped  full.     Ti.  :.»n  works  are  so  large,  that 

the  water  is  only  run  off  once  in  tlu»  season. 

Purification  of  the  Alumina  which  has  been  used 
for  Clarification  in  the  Manufacture  of  Sugar,  in  order 
to  recover  the  Matter  it  contains.  The  brothers  Lowig 

1  four  processes  for  this  jiurjN.M'  <  h*t.  / 
efom.  Chrostgcw.): — 

1.  The  used  alumina  is  mixed  with  one  equivalent  of 
lime  and  ign  nn  aluininai<>  is  :  rmed,  the  orgmnir 

matter  first  leaves  carbon  or  burns  entirely  on  further  heating. 
Ammonia,  which  can  be  recovered,  is  formed  from  the  nitrogen 
in  the  organic  ma 
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I  if  alumina  is  heated  with  manm-sium  <-id"iide:  mag- 
nesium illuminate  is  then  formed,  whilst  the  organic  matin- 
is  destroyed  by  the  hydrochloric  acid  produced,  which  can 
also  l>e  condensed  and  used  later  to  dissolve  the  magnesium 
alumiuate.  The  aluminates  obtained  in  these  processes  (1 
and  U)  are  converted  into  alumina  by  known  met  hud-. 

3.^  The  alumina  is  dissolved  in  tin-  least  quantity  of 
hydrochloric  acid,  and  the  solution  filtered  from  insnlul.  It- 
organic  matter,  c.y.  albumin  from  plant  juices  containing 
sugar.  Many  of  the  organic  substances  which  remain  in 
solution  can  then  be  precipitated  by  the  addition  of  alumina, 
or  by  the  precipitation  of  a  portion  of  the  dissolved  alumina, 
and  then  filtered  off.  The  aluminium  chloride  may  also  be 
ignited,  and  the  organic  compounds  destroyed  by  the  hydro- 
chloric acid  which  is  formed  ;  but  care  must  be  taken  that  too 
violent  heating  does  not  produce  insoluble  alumina. 

4.  The  impure  alumina  may  further  be  dissolved  in 
caustic  alkalis  and  thus  freed,  for  example,  from  ferric 
oxide  ;  then,  if  necessary,  it  may  be  purified  by  igniting  the 
evaporated  solution,  and  finally  again  be  precipitated  as  the 
aluminate  of  an  alkaline  earth.  The  albuminous  matters 
obtained  in  method  3  may  be  used  as  fertilisers  or  in  the 
manufacture  of  ammonia. 
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Alcokoi  from  O rain. —Plan  of  Modern  Or:i  The  Manufacture  of 

Alcohol  from   Potatoes.     The  Manufacture    *    liulustrlal   Alcohol 

Surplu*  Stock*  ol  \N  Inc.    Spoilt   \V  !  from   Frm:  M.IIIU- 

facture  of  Alcohol  from  the  Sugar  C..m   and  S  i  ..lasses  -Plan        M.mi 

t..r  the  iMstlllnt.MM  and  kectificutinn  ut  Industrial  Alcohol.  Ths  CeJfa  .n,  other 
-Patent"  Stills— Intermittent  versus  Continuous  Rectification— Continuous  Distillation— 
of  Spent  Wash.  The  Manufacture  and  Uses  of  Various  Alcohol 
Ether.  Haloid  Ethers,  Compound  '  U-thyl  .md  Amy) 

their  Ethereal    Salts,   Acetom  '  :;<-r    Metbyl  Aloobol   :md    A. 

The  Uses  of  Alcohol  in  Manufactures,  etc.-  Lint  of  Industries  in 
which 'Alcohol  is  used,  with  Key  to  Function  ,,f  Alcohol  in  each  Industry.  The  Uses  of 
Alcohol  for  l.lchtlnK.  Mvutlnvr.  and  Motl>c  Pov»er. 

ANALYSIS  OF  RESINS  AND  BALSAMS.  Translated 
from  the  German  of  Dr.  KARL  DIBTERICH.  Demy  8vo.  340  pp. 
Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ;  8s.  3d.  abroad.) 

MANUAL     OF    AGRICULTURAL     CHEMISTRY.       By 
HKKHKKT    INGLE,    F.I.C.,    Lecturer   on    Agricultural    Chemistry,    the 
Yorkshire    College;    Lecturer    in    the    Victoria    University.       S 
Edition.      388  pp.     11    Illustrations.      Demy  8vo.     Price  7s.  6d.  net. 
(Post  free,  8s.  home  ;  8s.  6d.  abroad.) 
Contents. 

Introduction— The  Atmosphere— The  Soil— The  Reactions  occurring  in  Soils— The 
Analysts  of  Soils— Manures,  Natural— Manures  (continued)— The  Analysis  of  Manures— The 
Constituent,  of  Plants— The  Plant— Crops -The  Animal- Poods  and  Feeding—  Milk  and  Milk 
Products— The  Analysis  of  Milk  and  Milk  Products— Miscellaneous  Products  used  in  Agri- 
culture— Appendix — Index. 

THE  UTILISATION  OF  WASTE  PRODUCTS.  A  Treatise 
on  the  Rational  Utilisation,  Recovery  and  Treatment  of  Waste  Pro- 
ducts of  all  kinds.  By  Dr.  THEODOR  HOLLER.  Translated  from  the 
Second  Revised  German  Edition.  Twenty-two  Illustrations. 
8vo.  280  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ;  8s.  3d. 
abroad.) 

Contents. 

The  Waste  of  Towns— Ammonia  and  Sal-Ammoniac—Rational  Processes  for  oht:nnin»< 
ees  Substances  by  Treating  Residues  and  Waste— Residues  in  the  Manufacture  of  Aniline 
Dyee  Amber  Waste— Brewers'  Waste— Blood  and  Slaughter-House  Refuse— Manufactured 
-Waste  Paper  and  Bookbinders'  Waste— Iron  Slags— Excrement-Colouring  Matters 
Waste— D>  em*  Waste  Waters— Pat  from  Waste— Fish  Waste— Calaminc  Sludge- 
Waste— Gold  and  Silver  Waste— India-rubber  and  Caoutchouc  Waste— Residues  in 
ufactureof  Rosin  Oil— Wood  Waste— Horn  Waste— Infusorial  Earth— Indium  from 
Goldsmiths'  Sweepings  Jute  Waste— Cork  Waste— Leather  Waste-Glue  Makers'  Waste 


—  Illuminating  Gas  from  Waste  and  the   Byproducts  of  the   Manufacture  of  Coal  Gas— 
Mserschiim     nlotassss     Metal  Waste— By- Products  in  the  Manufacture  of  Mineral  Waters 

—  Fruit— The  By- Products  of  Paper  and  Paper  Pulp  Works— By- Products  in  the  Treatment 
of  Coal  Tar  Oils— Fur  Waste— The  Waste  Matter  in  the  Manufacture  of  Parchment   Paper 

—  Mother  of   Pearl    Waste— Petroleum    Residues— Platinum    Residues— Broken    Porcelain. 
Earthenware  and  Glass— Salt  Waste— Slate  Waste— Sulphur— Burnt  Pyrites— Silk  Waste- 
Soap  Makers'  Waste— Alkali  Waste  and  the  Recovery  of  Soda— Waste  Produced  in  Grinding 
Mirrors— Waste   Products   m   the    Manufacture   of   Starch—  Stearic   Acid— Vegetable 
Waste-Turf-Waste  Waters  of  Cloth   Factories— Wine  Residues-Tinplate  Waste—  Wool 
Waste- Wool  Sweat-The  Waste  Liquids  from  Sugar  Works— Index. 


II 


Writ  in"   Inks  and  Scaling  Waxes. 

INK  MANUFACTURE  :    Imludmtf  Writing  Copying.  I 

paphic.  Marking,  Stamping,  and  Laundry  Inks.   By  BtonvNo  UNONHk 

i»2pp     Translated  frtmt  i he  (JCOMUI 
of  the  Fifth  Edition.    Price  5s,  net.    (Pott  to.  is.  14.  IMMM  ;  is.  64. 

..!••,..,,!   , 


SEALING  WAXES.    WAFERS    AND    OTHER    AD] 
IVES    FOR   THE    HOUSEHOLD.   OFFICE,    WORK- 
SHOP  AND  FACTORY       By  H.  <  >AOB.     Crown 

too.     96pp.    Priccte.net.    (Po«t  free.  5^  3d.  borne;  la.  4d.  abroad.) 
Contents. 


Lead  Ores  and  Compound-. 

LEAD    AND    ITS    COMPOUNDS       lt:,     THO*    LAMBKKT. 
>nical  snd  Consuiting  Chemist.     Demy  8vo.    22Spp.     Forty  lUus 

1 .  fts,  3d. 


tration*.     Price  7«.  6d.  net.    ,  Port  free,  7ft.  lOd. 
Contents. 


NOTES  ON  LEAD  ORES  :  Their  Dittribution  and  Properties. 
By  JA«.  FAIRIR.  P.G.S.  Crown  8vo.  64  paces.  Pnoe  fe  fld.  net. 
(Post  free,  2s.  9d.  home ;  3s.  abroad.) 

(ir*i/*  L<*da*dZ^  II  A.rr  /'am/. 


Industrial  Hygiene. 

THE  RISKS   AND   DANGERS  TO   HEALTH  OF  VARI 

OUS  OCCUPATIONS    AND    THEIR   PREVENTION 

By  LION  l>..  H.Sc.  (Lond.).     196  pp.      Dtoiy  *«x> 

••  7s.  6d.  net.    ( Ptoet  free.  7s.  104. 1 

Contents. 

iluKlA      W^^Ck     AffV       Aa^k^^^^B^^flai     bv     ti 
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Industrial  Uses  of  Air,  Steam  and 

Water. 

• 

DRYING  BY  MEANS  OF  AIR  AND  STEAM.  Explana- 
tions,  Formula,  and  Tables  for  Use  in  Practice.  Translated  from  the 
German  of  K.  H  AI.SMKAM>.  Two  folding  Diagrams  and  Thirteen  Tables. 
Crown  8vo.  72  pp.  Pi  i  home;  5s.  6d. 

•broad.) 

Contents. 

British  and  Metric  SyMcm*  Compared—  Centigrade  and  Fahr.  Thermometer*—  Entimation 


Of  the  Mawmum  Weight  of  Saturated  Aqueous  Vapour  which  can  he  contained  m  I  i  ,!,,. 
of  Air  at  Different  Pressure  and  Temperaturea—  Calculation  of  the  Necessary  Weight  and 
Volume  of  Air,  and  of  the  Least  Expenditure  of  Heat,  per  Drying  Apparatus  with  Heated 
Air.  at  the  Atmospheric  Pressure:  A,  With  the  Assumption  that  the  Air  is  Con 
atttl  with  Vapour  both  before  Entry  and  after  Exit  from  the  Apparatus—/},  When  the 
Atmospheric  Air  i*  Complete!)  Saturated  /  is  only  3,  $  or  J  Saturated 

—  C,  When  the  Atmospheric  A  •  ..t<>!  \\ith   M..smrc  before  Entering  the   I 

Apparatus—  Drying  Apparatus,  in  which,  in  the  Drying  Chamber,  a  Pressure  is  Artificially 
Created.  Higher  or  Lower  than  that  of  the  Atmosphere—  Drying  by  Means  of  Superheated 
Steam,  without  Air—  Heating  Surface,  Velocity  of  the  Air  Current.  Dimensions  of  the  I  • 
ROOM.  Surface  of  the  Drying  Material.  Losses  of  Heat-Index. 

(Se<  alto  "  Evaporating,  Condensing  and  Cooling  Apparatus,"  p.  26.) 


PURE  AIR.  OZONE  AND  WATER.  A  Practical  Treatise 
of  their  Utilisation  and  Value  in  Oil,  Grease,  Soap,  Paint,  Glue  and 
other  Industries.  By  W.  B.  COWKLL.  Twelve  Illustrations.  Crown 
8vo.  85  pp.  Price  5s.  net.  (Post  free,  5s.  3d.  home;  5s.  6d.  abroad.) 

Contents. 

Atmospheric  Air :  Lifting  of  Liquids;  Suction  Process;  Preparing  Blown  Oils;  Preparing 
Siccative  Drying  Oils— Compressed  Air:  Whitewash— Liquid  Air;  Retrocession— Purification 
of  Water:  Water  Hardness— Fleshings  and  Bones— Ozonised  Air  in  the  Bleaching  and  De- 
odorising of  Fats,  Glues,  etc. :  Bleaching  Textile  Fibres—  Appendix  :  Air  and  Gases;  Pressure 
of  Air  at  Various  Temperatures;  Fuel;  Table  of  Combustibles;  Saving  of  Fuel  by  Heating 
Feed  Water:  Table  of  Solubilities  of  Scale  Making  Minerals:  British  Thermal  Units  Tables  ; 
Volume  of  the  Plow  of  Steam  into  the  Atmosphere ;  Temperature  of  Steam — Index. 


THE  INDUSTRIAL  USES  OF  WATER.  COMPOSI- 
TION —  EFFECTS— TROUBLES  —  REMEDIES— RE- 
SIDUARY WATERS— PURIFICATION— ANALYSIS. 
My  H.  DE  LA  Coux.  Royal  8vo.  Translated  from  the  French  and 
Revised  by  ARTHUR  MORRIS.  364  pp.  i:<s  Illustrations.  Price  10s.  6d. 
net.  (Post  free,  11s.  home;  11s.  6d.  abroad.) 

Contents. 

Chemical  Action  of  Water  in  Nature  and  in  Industrial  L'se — Composition  of  Waters—- 
Solubility of  Certain  Salts  m  Water  Considered  from  the  Ind.  .its  on 
the  Boiling  of  Water— Effects  of  Water  in  the  Industries— Difficulties  with  Water— Feed 
Water  for  Boilers— Water  in  Dyeworks.  Print  Works,  and  Bleach  Works— Water  in  the 
Textile  Industries  and  in  Conditioning-  Water  in  Soap  Works — Water  in  Laundries  and 
Wathhouses— Water  in  Tanning— W:.  ring  Tannin  and  Dyewood  Extracts— Water 
to  Pspermakmg  Water  in  Photography-  Water  m  Su^iir  Refining— Water  in  Making  Ices 
and  Beverages  Water  in  Cider  Making- Water  in  Brewing- Water  in  Distilling-Prcl.mmary 
Treatment  and  Apparatus—  Substances  Used  for  Preliminary  Chemical  Purification— Com- 
•arcial  Specialities  and  their  Employment— Precipitation  of  Matters  in  Suspension  in  Water 
—Apparatus  for  the  Preliminary  Chemical  Purification  of  Water— Industrial  Filters — Indus- 
trial Sterilisation  of  Water— Residuary  Waters  and  their  Purification— Soil  Filtration— 
Purification  by  Chemical  Processes- Analyses- Index. 

(Sft  Books  OH  Smoke  Prevention,  Engineering  and  Metallurgy,  p.  26,  etc.) 


II 


\   Rays. 

PRACTICAL    X    RAY    WORK.       By  PIUMK  T.  ADDVIUM. 
B.Sc.  (bond  ),  P.  I.C..  Member  of  ibe  floiVj^  tocktg  el  m-  tin: 

,    i       ,       .  ,  i  •  1     T         !  ,,'      I'      '       .      .  •          n    fit 

Medical  School.    Deny  8vo.   T 
two 


lOd.  bom. 

Contents. 


^^ 

'"^  Fwct**-  Pwir  ^^^^ Oc**  •*  §^u-*1-  •** 


India- Rubber  and  Gutta 

INDIA  RUBBER    AND    GUTTA    PERCHA.      TrunnUtrd 

from    the     l-'rciuh    of    T      Si  '  TottVILMOM    aad     M. 

•  T  by  JOHN  GKDDBS  MclrroaH.     Royal  too. 


Leather  Trades. 

PRACTICAL    TREATISE     ON     THE     LEATHER     Of. 
DUSTRY.       »>    A     M.   Vn  .imUated  by  FRAXK  T. 

ADDYMAN,  B.Sc.  (Lond.).  F.I.C..  F.C.S. ;  aod  Corrected  by  an  B*M 
nent  Member  of  the  Trade.      600  pp.,  royal  8vo*      123 

He ;  tta.  6d  abmad.) 


•^weeajay~~  •  rwevaeiawe'  •  e^rwevM 

PM    !      M.lcrUU   u.*d    In 

,  vC  -  s.  • ,  5  £ 


TMMMg:  VarioM  Slum  and  tlmr  UWA-TMMMI  MM!  Tiiilig  tiiinim       TMMI     Nwte 
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Part    III.,   Cnrrytoff  -  Waxed   Calf:    Preparation;    Shaving;    Stretching 

<  >.l.ng  the  Flesh  Side;  Whitening  and  Graining:   ' 

PlsJialssj;   PinisMasTin  Colour;  Cost  -  v  »*   m   Wh.u-   -c,.«    Hid*  for 

Upper  Leather*:  Bfadi  Cow  Hide :  Coloured  i  •>  Cow 

ride-Black   Leathsr-Mimllaneou*  Hides     Horse;  Goat;  Waned  Goat  :  Goat 

Skm      Rao**    Lottfe**      RsBJSSI    !.,,:•.-      \rr  ••„,.,:    Its***    Leather, 

Part  IV..  Bnaaaelled.   Hungary  and  Chamoy  Leather.  Morocco.  Parchment.   Furs 
*«r— Enamelled   Leather:    Vamish   Manufacture;    Application    of  the 
M  Colour— Hungary    Leather:    I  U   or  Prepara- 

;  Dreaetnf  or  Loft  V.  Hungary  Leather  from  Various  Hides 

Dyeing  Tawed  Skins;  Rugs— Chamoy  Leather 
.:• Oparsri    •••  •     Hot Tanning     M..r,i.mts  used  ia  M..r,» ,  ,>  M.HHI 


in   Morocco  I).  .lour*;    Different 

iral  Colour*;    Dyeing    with    Aniline    Colours;    Dyeing  with 
4;    Finishing  Morocco ;  Shagreen  ;  Bronzed  Leather— (iil.lmg 
Silvering      Gilding  .-I  and   Cobalt— Parchment— Fur*    and    Fin 


of   Dyeing;    Dyeing    with   Natural  Colour*;   Dyeing    with    Amlme    Colours,    Dyeing  with 
..tbei 

BBJoaryRemark* ;   Indigenous"  Pur* ;  Foreign   Fur*  from 
Cold  Countries ;  Pur*  from  Birds'  Skins;   Preparation  of  Purs;   Dressing;   Colouring 


Preparation  of  Birds'  Skins;  Preservation  of  Purs-Artificial  Leather:  Leather  made  from 
Scraps;  Compressed  Leather;  American  Cloth:  Papier  Macht;  Linoleum;  Artificial  Leather. 
Part  V..  Leather  Testing-  and  the  Theory  of  Tanning— Testing  and  Analysis  of  Leather  : 
Physical  Testing  of  Tanned  Leather;  Chemical  Analysis— The  Theory  of  Tanning  and  the 
other  Operation*  of  the  Leather  and  Skin  Industry.  Theory  of  Soaking;  Theory  of  Un- 
hainng:  Theory  of  Swelling;  Theory  of  Handling;  Theory  of  Tanning;  Theory  of  the 
Action  of  Tannin  on  the  Skin;  Theory  of  Hungary  Leather  Making;  Theory  of  Tawmg ; 
Theory  of  Chamoy  Leather  Making;  Theory  of  Mineral  Tanning. 

Part  VI.,    Uses   of  Leather— Machine  Belts:    Manufacture  of   Belting;    Leather  - 
Belts;   Various  Belts;   Use  of  Belts— Boot  and  Shoe-making.    Boots  and  Shoes;    Laces— 
Composition  of  a  Saddle;  Construction  of  a  Saddle—  Harness :  The  Pack  Saddle; 
-Military'  Equipment— Glove  Making— Carriage  Building— Mechanical  Uses. 

I  he    World'*    Commerce    in    Leather— Europe;    America;   Asia:   Africa: 
ia— Index. 

LEATHER  WORKER'S  MANUAL.  Being  a  Com- 
pendium  of  Practical  Recipes  and  Working  Formula*  for  Curriers, 
Bootmakers,  Leather  Dressers,  Blacking  Manufacturers,  Saddlers, 
Fancy  Leather  Workers.  By  H.  C.  STANDAOE.  Demy  8vo.  165  pp. 
Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 
Contents. 

BJarHng*,  Polishes,  Glosses,  Dressing*.  Renovators,  etc.,  for  Boot  and  Shoe  Leather— 
mess   Blacking*,   Dressings,   Greases,  Compositions,  Soaps,  and    Boot-top   Powders  and 

Liquids,  etc..  etc.— Leather  Grinders'  Sundries— Currier's  Seasonings,  Blacking  Compounds, 

Dressings,  Pir 


inishes,  Glosses,  etc.— Dye*  and  Stains  for  Leather— Miscellaneous  Information 
— Chrome  Tannage— Index. 

Books  on  Pottery.  Bricks. 
Tiles,  Glass,  etc. 

THE  MANUAL  OF  PRACTICAL  POTTING.  Compiled 
by  Experts,  and  Edited  by  CHAS.  F.  BINNS.  Third  Edition,  Revised 
and  Enlarged.  200  pp.  Demy  8vo.  Price  17s.  6d.  net.  (Post  free, 
17s.  lOd.  home;  18s.  3d.  abroad.) 

Contents. 

Introduction.  The  Rise  and  Progress  of  the  Potter's  Art— Bodies.  China  and  Porcelain 
Bodies,  Parian  Bodies,  Semi-porcelain  and  Vitreous  Bodies,  Mortar  Bodies,  Earthenwares 
Granite  and  C.C.  Bodies,  Miscellaneous  Bodies,  Sagger  and  Crucible  Clays,  Coloured 
Bodies,  Jasper  Bodies,  Coloured  Bodies  for  Mosaic  Painting,  Encaustic  Tile  Bodies,  Body 
Stains,  Coloured  Dips— Qlazes,  China  Glazes,  Ironstone  Glazes,  Earthenware  Glazes, 
Glazes  without  Lead,  Miscellaneous  Glaze*,  Coloured  Glaze*,  Majolica  Colours-Gold  and 
Oetd  Colour*.  Gold,  Purple  of  Cassius,  Marone  and  Ruby,  Enamel  Coloured  Bases, 
Enamel  Colour  Pluxes,  Enamel  Colours,  Mixed  Knamel  Colours,  Antique  and  Vellum 
Boasad  Colours,  Underglaze  Colours,  Underglaze  Colour  Fluxes,  Mixed  Underglaze  Colour*, 
Plow  Powders.  Oils  and  Varnishes— Mean*  and  Method*.  Reclamation  of  Waste  <..,M. 
The  Use  of  Cobalt.  Notes  on  Enamel  Colours,  Liquid  or  Bright  (-.old-Classification  and 
Analysis.  Classification  of  Clay  Ware,  Lord  Playfair's  Analysis  of  Clays,  The  Markets  of 
the  World,  Time  and  Scale  ot  Piring,  Weight  rs  Material,  Decorated  • 

Count— Comparative  Loss  of  \\..«ht  of  Clays— Ground  Felspar  Calculation*— The  Conver- 
sion of  Slop  Body  Recipes  into  Dry  Weight— The  Cost  of  Prepared  Earthenware  Clay— 
Form*  and  Tables,  Articles  of  Apprenticeship,  Manufacturer's  Guide  to  Stocktaking, 
Table  of  Relative  Values  of  Potter's  Materials.  Hourly  Wages  Table,  Workman's  Settling 


. 

Table,  Comparative  Guide  for  Earthenware  and  China  Manufacturers  in  the  use  of  Slop  Flint 
aod  Slop  Stone,  Foreign  Terms  applied  to  Earthenware  and   China  Goods,  Table  for  t 
Conversion  of  Metrical  Weight*  and  Measures  on  the  Continent  and  South  America— Index. 
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OBRAMIC  TECHNOLOGY 


Science  as  Applied  to  Pottery 

l<«>  pp       l>emy  »vo. 


Aspects  of  Tech- 
tiafa.  Edited  by  CMAOLM 
I  la.  «d.  net  (Poet  If**. 


A   TREATISE   ON   THE   CERAMIC    INDUSTRIES      A 
Complete  Manual  for  I  timui 

BOUNNV.    Translated  from  the  French  by  U 

Mttery  and  Porcelain  to  the  City  and  Gudda  of  Lo*4o» 
Institute.  Pottrry  l.nructnr  to  the  Hanley  School  Board 
too.  780  pp.  S25  i  et  (Poet  free.Ha,  lame 

24s.  abroad.) 

-.„  i.  OOTI  P..UO  mrt^lttSZ-* 


•l  .  -^  o<   ,h."  K.l«. 


P..M    II       Special  l»oucr>    Method.         ic,rJl;..^        ,    ,    -        .  ,     . 
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^          1-— T •tr-r"% "-  i^.Tir-  |-r-jrin  m    i  irgim    fin  in 
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Tarm  CottM  —  rVaday 

sc    "*  "  mt  IH  i  "i  -.' 


S!..n.  >.  jrr       V.,    ,v     S-.:     H     •   '•        "• 

H  I-         .  •  .      .'. 


POTTERY  DECORATING.      A  Detcription  of  all  the  Pro- 

ceaec«  for  Decorating   Pottery  and   Porcelain.       By   R.   HAUKKACM. 

I   from  the  German.      Crown  8vo.      25O  pp.      Twenty-two 

Illuiit  ration*.    Prtce7a.6d.net.     (Post  tree.  7«.  lOd.  borne  ;  §a.  abroad.) 

utenta. 

ii»n  o< 


r«ho«.  of 


DacomUae  Pioreataia  by   Bl^troH* 

Coloan    laMtaiioB  of  P..ot>««m  oa  l\»rc*U-» 


Brickt,  T  xrs,  Ena 


nITECTURAL  POTTERY 
mclled    Terra  cottan,   Ordinary  and 
Mosaic*.  Faiences  and  Architectural  Stoneware. 
Tran»!  neb  by   K     H 

HINSS  >vc  Plate*.    Mftflbsi  *ad 

estimate.     500  pp..  royal  8v.  v   ed. 

6d.  abroad.) 
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THE  ART  OF  RIVETING  GLASS,  CHINA  AND 
EARTHENWARE.  My  J,  HMWXKTH.  Second  Kditimi. 
Paper  Cover.  Price  Is.  net.  (By  post,  home  or  abroad,  Is.  Id.) 

NOTES    ON    POTTERY    CLAYS.      The    Distribution, 

pcrtics,  Uses  and  Analyses  of  Ball  Clays,  China  Clays  .md   China 
t,     By  JAS.  FAIRIB,  F.G.S.     132  pp.     Crown  8vo.     Price  3s.  6d. 
net.    (Post  free,  3s.  9d.  home  ;  3s.  lOd.  abroad.) 

A  Reissue  of 

THE  HISTORY  OF  THE  STAFFORDSHIRE  POTTER- 
IES ;  AND  THE  RISE  AND  PROGRESS  OF  THE 
MANUFACTURE  OF  POTTERY  AND  PORCELAIN. 
With  References  to  Genuine  Specimens,  and  Notices  of  Eminent  Pot- 
ters. By  SIMRON  SHAW.  (Originally  Published  in  1829.)  265  pp. 
I  >emy  Svo.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ;  Ss.  3d.  abroad.) 
Contents. 

Introductory  Chapter  showing  the  position  of  the  Pottery  Trade  at  the  present  time 

a r>— Preliminary  Remarks— The  Potteries,  cumpriaing  Tunstall.  BnmnhiiU,  (irecn- 
and  New  Field,  Golden  Hill,  Latebrook,  Green  Lane,  Humlem,  Longport  and  Dale  Hall. 
Hot  Lane  and  Cobridge.  Hanley  and  Shclnm.  Kiruria,  Stoke,  Penkhull,  Fen ton,  Lane  Delph. 
Foley,  Lane  End— On  the  Origin  of  the  Art.  and  its  Practice  among  the  early  Nations- 
Manufacture  of  Pottery,  prior  to  1700—  The  Introduction  of  Red  Porcelain  by  Messrs. 
Biers,  of  Bradwell,  1690— Progress  ol  the  Manufacture  from  1700  to  Mr.  Wedgwood's 
inoMMinniniiiit  in  1760— Introduction  of  Fluid  Glaze- Kxtension  of  the  Manufacture  of 
Cream  Colour— Mr.  Wedgwood's  Queen's  Ware— Jasper,  and  Appointment  of  Potter  to  Her 
Majesty- Bbck  Printing-Introduction  of  Porcelain.  Mr.  W.  Littler1*  Porcelain-Mr 
Cookworthy's  Discovery  of  Kaolin  and  Petuntse,  and  Patent— Sold  to  Mr.  C h an-. pion— re- 
sold to  the  New  Hall  Com.— Extension  of  Term— Blue  Printed  Pottery.  Mr.  Turner,  Mr. 
Spode  (I),  Mr.  Baddeley,  Mr.  Spode  (2),  Messrs.  Turner,  Mr.  Wood.  Mr.  Wilson,  Mr.  Minton— 
Great  Change  in  Patterns  of  Blue  Printed— Introduction  of  Lustre  Pottery.  Improve 
•Mats  in  Pottery  and  Porcelain  subsequent  to  1800. 

A  Reissue  of 

THE  CHEMISTRY  OF  THE  SEVERAL  NATURAL 
AND  ARTIFICIAL  HETEROGENEOUS  COM- 
POUNDS USED  IN  MANUFACTURING  POR- 
CELAIN, GLASS  AND  POTTERY.  By  SIMKOX  SHAW 
(Originally  published  in  1837.)  750pp.  Royal  Svo.  Pricel4s.net.  (Post 
15s.  home;  17s.  abroad.) 

Glassware,  Glass  Staining  and 
Painting. 

RECIPES  FOR  FLINT  GLASS  MAKING.  By  a  British 
Glass  Master  and  Mixer.  Sixty  Recipes.  Being  Leaves  from  the 
Mixing  Book  of  several  experts  in  the  Flint  Glass  Trade,  containing 
up-to-date  recipes  and  valuable  information  as  to  Crystal,  Demi-crystal 
and  Coloured  Glass  in  its  many  varieties.  It  contains  the  reci; 
cheap  metal  suited  to  pressing,  blowing,  etc.,  as  well  as  the  most  costly 
crystal  and  ruby.  Second  Edition.  Crown  Svo.  Price  10s.  6d.  net. 
(Post  free,  10s.  9d.  home ;  10s.  lOd.  abroad.) 

Contents. 

Ruby— Ruby  from  Copper— Flint  for  using  with  the  Ruby  for  Coating— A  German  Metal— 
ornehan,  or  Alabaster— Sapphire  Blue— Crysophis— Opal— Turquoise  Blue— Gold  Colour- 
Dark  Green— Green  (common >— Green  for  Malachite— Blue  for  Malachite— Black  for  Mela- 
chite— Black— Common   Canary   Batch— Canary— White  Opaque  Glass— Sealing-wax    Red- 
Riot— Flint  Glass  (Crystal  and    Demi>— Achromatic  Glass— Paste  Glass— White   Enamel— 
Dead  Whue  (for  moons)- White  Agate-Canary-Canary  Enamel-Index. 


17 


TREATISE  ON  THE  ART  OP  OLAB8  PAINTING 
Prefaced  with  •  Keview  of  Ancient  Glaaa,  By  Ba*a*T  R.  ftcrruMi 
u  <tn  One  Coloured  Plate  and  Tt>  „•.  Uee*y  a** 

140pp.     IV,ccr7».lld.nct.    (ft*  fm.  7*  104  IMMM  ;  fe.  ahraad  ) 


PAINTING  ON  GLASS  AND  PORCELAIN  AND 
ENAMEL  PAINTING.  A  Complete  Introduction  to  the 
Preparation  of  all  the  Colours  and  Plume*  weed  for  Painting  on  Pare*. 


lain.  Enamel.  Faience  and  Stoneware,  the 
cured  Glaaaea,  together  with  a   Minute 
Colour*  and  Bnamela.     By  Faux  Huav 
Eighteen  lU 
and  enlarged 
lift,  abroad.) 


Col 
of  the  PITNM  of 


I0».  6d.  net.    (IHMt  free.  Ida.  IQd. 


Paper  Making,   Paper  Dveing, 

and   Testing. 

THE  DYEING  OF  PAPER  PULP.     A  Practical  Treatise  for 
the  uae  of  Paparmaker*.   Papcniamer*.  Students  aad  other*.     By 

•  i  ,  -• 
ar  oa 
\\rtb 


Juuua  Bapuar.  Manager  of  a  Paper  Mill 

and  Kd.t.  .1   w.th  AJditTona  b>  i  n.  F.C.S.. 


Papermaking  at  the  Manchester  Municipal  Technical  School. 
Illustrations  and  157  pattern*  of  paper  dyed  hi 

""  L«d    I 


8vo.  180pp.    Pricel5e.net.    (Poet  free.  I5e.6d.  home 


abroad.! 


THE  PAPER  MILL  CHEMIST  By  HKNKV  l>  Srwura. 
M.A  .  l-h  I)  .  i  1  C.  Royal  12mo.  60  lllu%tmtMM»,  800  pp.  Price 
7s.6J.fu  v  7t,9d .h  hkl  abroad.) 

n«   with  tlw  Apf>«f«iu«  mmirti  •  Cli»ir»l   Wo«%  M»4  O«M»«| 
inlrx^ucH«  the   «ihMCt    ol   O«*lK*l.v.    M^   QMM*al»«    I«^J I 


Measures  with    Equivalents— Convex, 
C«n»  per  I 

of  ft*,  qrs..  and  cwta.— Therrooawtnc  and  Barometric  ScmJee— Atomic  Weight*  and  llol. 

..-.    s  ..v;:t  from  the 
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Table* -Bafliah  and  Met  neat  Weights  a 
Grams  to  Grams  and  vkv  vmJ-Bquivaknt 
of  Ih*..  qrs..  and  cwts,-Tbermoaistrio  and  Barometric  Scalei 

Wr-ght%      l-\ul...»  f,.r  Cukv.luting  the  Pcro         ..  .-       •    s         •      -,  o    Sought 

8sA»J>*Kie  Found-Table  of  SoluWlit.es  of  Substance*  I 

Gravity  Table*  of  such  substances  aa  are  used  in  Paper   M.ikmg.  including  Sulphur., 

•>.      •  •    \.    i.,   •  M  ..  •  i.  •-,-. ...  • .  s,, ,. i  .,,,,„„, ,,.  s.,).,. ;,    >;,..,„.. 

rtlOMlill  Strent:  ~ 

Point— Wet  and    IT 
L  Preeaure  and  Volume 

.     ->     .  .    .<••>..<<>  :      ROWS*     tQ    Drive,    Out-pUl    ..ml    Appr,,vim;.u- 

o    in    Pulp  .    Tables,  giving    Percentages   • 

'     ~  in  We.ght   ir  -*- 

s  .  ••  I '  IBM      I  ti'l. 
th*   Weight  per  Sheet— Calculations  of  Areas  and  Volume*— Logarithms— Blank  pages  for 


».th    Spcc.Hc  C,r.,vny   and   Degree*  Tw.— Hardness  Table   for   Soap 
Tanles— Properties  of    Saturated   Sti-.im.    giving 

.1  uncd  in   ; 


Soda  and  Time  required— Los*  in  Weight  m  K^g»  an.t  Materials  during  I 

caching-Conditions  of  I'.  t-rs'  Ansocia- 

tKM— Table  of  Names  and  Sices  of  Papers— Table  for  ascertaining  the  Weight  per  Ke:i. 


THE      TREATMENT      OF       PAPER      FOR      SPECIAL 
PURPOSES.        By     L.     H.     AM.HS.       Transhitfd    from    tlu- 

ii  Sv«».     4S  Illustrations.     250pp.     Price  6s.  mt 
(>».  4d.  honu      BA  Kl.  .ii; 

Contents. 

I  Parchment  Paper,  Vegetable  Parchment.  The  Parchment  Paper  Machmt 
Opaque  Supple  Parchment  Paper  Thick  Parchment  Krugter**  Parchaeal  I  ';ipcr  and  Parch- 
ment Slates—  Double  and  Triple  Osmotic  Parchment  L'tilinm^  U  ..stc  Parchment  Paper- 
Parch  men  ted  Linen  and  Cotton — Parchment  Millboard  — Imitation  Horn  and  Ivory  tV.«m 
Parchment  Paper- -Imitation  Parchment  Paper — Artificial  Parchment — Testing  the  Sulphuric 
Acid.  II..  Papers  for  Transfer  Pictures.  III.,  Papers  for  Preservative  and  Packing 
Purpose*.- But te  " 


ter  Paper — Wax  Paper — Paraffin  Paper — Wrapping  Paper  •  .tre — 

proof  Paper — Anticorrosive  Paper.      I  I  i  reproof  and 

AntifaUiKcatiun  Papers.  VI.,  Paper  Article*.—  Vulcanised  Paper  Mache— Paper  Bottles— 
Plastk  Article*  of  Paper— Waterproof  CovcrmgH  for  \\  :<lls  .m,l  Ceilings— Paper  Wheels, 
RooHng  and  Boats— Par  er  Barrels— Paper  Boxes— Paper  Homeshoen.  \  i!  dummed  Paper. 
VIII  Hectograph  Papers.  IX.,  Insecticide  Papers.-Fly  Papers-Moth  Paper*.  X., 
Chalk  and  Leather  Papers.— Glacd  Chalk  Paper— Leather  Paper— Imitation  Leather. 
XI..  Luminous  Papers— Blue- Print  Papers  Blotting  Papers.  XII.,  Metal  Papers— Medi- 
cated Papers.  XIII..  Marbled  Papers.  XIV..  Tracing  and  Copying  Papers— Iridiscent  .,r 
Mother  of  Pearl  Papers.  XV.,  Photographic  Papers — Shellac  Paper— Fumigating  Papers — 
\\l  I'.ipcrs  f,,r  Cleaning  and  Polishing:  Purpo»e*-Ola»*  Paper— 
Pumic  Paper— Emery  Paper.  XVII  ,  L.thographic  Transfer  Papers.  XIX.,  Sundry 
Special  Papers— Satin  Paper— Enamel  Paper— Cork  Paper— Split  Paper  '.iper— 

Paper   Matches— Magic  Pictures— Laundry  Blue  Papers— Blue  Paper  for  Bleacher*. 

proof  Papers— Washable  Drawing  Papers— Washable  Card— Washable  Coloured  Paper 
-Waterproof  Millboard-Sugar  Paper.     XXL.  The  Characteristics  of  Paper-Paper  Testing. 

Enamelling  on  Metal. 

ENAMELS  AND    ENAMELLING.       For   Enamel    Makers, 
Uers  in  Gold  and  Silver,   and    Manufacturers  of  Objects  of  Art. 
By  PAUL  RANDAL-.     Translated  from  the  German.     With  Sixteen  Illus- 
trations.    Demy  8vo.     180  pp.     Price  10s.  6d.  net.     (Post  free,  10s.  lOd. 
home  ;  11s.  abroad.) 

THE  ART  OF  ENAMELLING  ON  METAL.  By  W. 
NORMAN  BROWN.  Twenty-eight  Illustrations.  Crown  8vo.  60  pp. 
Price  2s.  6d.  net.  (Post  free,  2s.  9d.  home  and  abroad.) 

Silk   Manufacture. 

SILK    THROWING    AND    WASTE    SILK    SPINNING. 

ioLLiNs  RAYNER.       Demy  8vo.     170pp.      1171)lus.     Price- 
(Po«t  free,  5s.  4d.  home ;  5s.  6d.  abroad.) 
Contents. 

The  Silkworm— Cocoon  Reeling  and  Qualities  of  Silk— Silk  Throwing— Silk  Wastes— The 
Preparation  of  Silk  Waste  for  Degumming— Silk  Waste  Degumming,  Schapping  and  Din- 
•BMafMSV-Tk*  OMM!M  and  Dressing  of  Wastes— Silk  Waste  "Drawing"  «.r  "Preparing" 

'     ining— Spinning  and  Finishing  Processes— Utilisation 


of  Waste  Products- No,l  Spinning- Hxhaust  Noil  Spinning. 


Books  on  Textile  and  Dyeing 
Subjects, 

THE      CHEMICAL      TECHNOLOGY      OP      TEXTILE 
FIBRES     Thru-  <>: 

a     Translated  from  the  German   b     C 


Gaoaoiavca 

320  pp 

(Port  hm    lla,  borne     IN    us 


0  pp  luatrationa.     RoymJ  SVo.     Price  If*.  •*.  MC. 

Port  hm    lla,  borne 


POWER  LOOM  WEAVING  AND  YARN  NUMBERING. 
According  lo  Various  Syatcrot.  with  Converuon  Tabira  Translated 
from  the  German  of  AMTHOM  GMUNBK  With  Tm9*  * 


In  Colours.       ISO  pp.     Crown  8vo.     Price  7a.  6d.  net.      (Poai  free 
7a.9d.  home;  8a,  abroad.) 

Pawer-laeta  Wsavtaf  ta  OeaJra?."1?!^!*  Sr««~  «| 
•jtajrUat  ^th«  J>»war.  L  •  ia^.      Bi^hl  JLiinan    Iff**"  T 

TEXTILE  RA/5T  MATERIALS  AMD  THEIR  CON 
VERSION  INTO  YARNS.  (The  Study  of  the  Raw 
Materials  and  the  Technology  of  the  Spinning  Proceea.)  ByJouot 
Zipaaa.  Translated  from  German  by  CNABUH  Sauraa.  30t  IU«e- 
trationa.  500  pp.  Demy  8\  lOa.  6d.  net.  (Poat  frr. 

home;  lla.  6d.  abroad.) 

Contenta. 

I-VU-I     I         I  he    K.*     MalcrUl.    I  ~d  la  tlM  T««tJU  todMlfy. 

'•UirniAt.«  >    KAW   M.  »<•    Hiiasi 

i  •  v  u- 1    1 1 .   -  The  Tcchaolory  of  Sasaasaf  or  th«  CMvorstor 

Materials  late 

SriMftiMO    VsoiTAaia    RAW    MATI.IAI*. 
i  Cottoa  and  Wastt  Cottoa 


III. 


PART 

«•!••! laCardsd  WooUsa 

S-r,,        \r:   <-..*;     \\....     ...      S 

Shoddy  —  «U~  WooJ 

GRAMMAR    OF    TEXTILE    DESIGN       By    H      \ 

.:  and  Designing  Master.  Boh  pal  Technical  J 

1  >cmy  8vo.     280  pp.     480  Illustrations  and  Diagrams.     Price 

(Poat  free. 6a.4d.  home;  6a.  6d.  abroad.) 
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Chanter  VI..  BACKBD  KAimics.-Weft-backed  Fabric«-Warp-b«cked  Fabrics— Reversible 

VII .  PuartAHS.— Vartcti**  ol  FMttaM.— Imperial*  or  Swansdowns— Cantoons 

g— Ribbed    or 
uroy    Cutting 

VIII  .  Taawv  PlUI  FAMic%.— Methods  of  producing  Terry  Pile  on  Textile  Fab- 
I  DevtcM- Varieties  of  Terry  Fabric*— A, 

,..       .•....-.  -.     i-,     •        I.,,,:-.    •   ....     v....... 

/K    AND    LBNO    FABRIC*.— Oauze,  Net    l.cno.    and    Leno  Brocade 
Woovlaf .— l*Uin  Game,   and  a  Heald  Oaurc 

OMOJMofOOVi  lundurd  He. 


each  Doup  Heald— L«w  Specialities  produced  by  a  System  of  Crossing  Warp  Ends  In 
/  r  • ' tit  of  the  Reed — A  Device  for  the  Prcx)  vcial  Leoo  Effects — Full  Cross  Leno 

i.  :,     •    .   M.  •  •      •  .,  ;    paadaBotto     DovpHvMM    Retethre  Merits  off  DMhraM 

Types  of  Dobbica  for  Gaui«  and  Leoo  Fabric*— Shaking  Device*  for  U-no  UY.iv, 
Details  of  Leao  Weaving— Tempered  Steel-wire  Doup  Harneaaes  for  Cross-weaving  - 

•Ml    ..r    I,-,:'.,;,    .n    L,-,,,,    NMOi 

Chapter  X.,  Tissi  K.   LAPPBT.  AND    SWIVKI.    PIOURINO  ;    AIJIO  ONDUI.K  EPPKCTS 
LOOPBO   FABRICS.— Ttoeue  Figurine— Madras  Muslin  Curtains— Lappet  Hnurini; 
Lappet  Ftfurmtt—  Swivel  Figuring  -Woven  nndule  Effecta— Loom  for  Weaving  Ondulc' 
BnVcts-WeftOoduK  effects-Looped  l-abrlcs. -INDEX. 

ART  NEEDLEWORK  AND  DESIGN.     POINT  LACE.     A 

M.uHi.il  of  Applied  Art  for  Secoiulary  Schools  ;nul  Contiiuiation  Classes. 
By  M.  E.  \Vn  Oblong  quarto.  With  'I'l  Plates.  Bound  in 

Linen.      Price  3s.  6d.  net.    (Post  free,  3s.  lOd.  home;  4s.  abroad.) 
Contents. 

Sampler  of  Lace  Stitchen-  Direct  uns  for  \v..rk  n^  Pomt  Lace,  tracm.  etc.— 

•  Materials  and  Implements  required  for  working.     Plates  1^ Simple  1  . 'it  .mil 

Slanting,  and  Di-^i^ns  formed  from  them  II  ,  P.ittcrns  formed  from  Lines  in  previous 
Lesson  III  Pattern*  formed  from  Lines  in  previous  Li  ss(,n  l\  .  Simple  Curves,  and 
Designs  formed  from  them.  V  .  Simple  Leaf  form,  and  Designs  formed  from  it.  VI 
mentar)-  Geometrical  form*,  with  Definitions.  VII..  Kxercise*  on  prc-\ious  Lessons.  \'III  . 
Filling  of  a  Square.  Oblong  and  Circle  with  L:ice  Stitches.  IX..  Design  for  Tie  Hnd.  based 
on  simple  Leaf  form.  X.,  Lace  Butterflies  (Freehand).  XI..  Twenty  simple  Designs  evolved 
from  Homton  Braid  Leaf.  XII.,  Design  for  Lace  Handkerchief,  based  on  previous  Lesson. 
XIII..  Dcs^n  for  Tea-cosy.  XIV.,  Freehand  Lace  Coli.ir  XV..  Freehand  Lace  Cuff  (to 
matchi.  XVI..  Application  of  Spray  from  Lesson  XI.  XVII..  Adaptation  of  Curves  within 
a  Square,  for  Lace  Cushion  Centre.  XVIII.,  Conventional  Spray  for  corner  of  Tea-cloth. 
XIX  .  Geometrical  form  for  Hose  bow  I  D'Oyley,  to  be  originally  filled  in.  XX..  (.eometncal 
form  for  Flower-vase  D'Oyley.  to  be  originally  filled  in.  Bach  Lesson  contains  Instructions 
for  Working,  and  application  of  new  Stitches  from  Sampler. 

HOME   LACE-MAKING.      A    Handbook   for  feachers  and 

Pupils.  By  M.  E.  VV.  MiLROY.  Crown  8vo.  64  pp.  With  3  Plates 
and  9  Diagrams.  Price  Is.  net.  (Post  free,  Is.  3d.  home;  Is.  4d. 
abr<> 

THE  CHEMISTRY  OF  HAT  MANUFACTURING.      Lec- 
tures delivered  before  the  Hat  Manufacturers'  Association.     By  WAT- 
SON SMITH,  F.C.S.,  F.I.C.       Revised  and  Edited  by  ALBKIM    SIIONK. 
'.      132pp.      16  Illustrations.      Price  7s.  <xl.   net       i  Post  free, 
7s.  9d.  home ;  7s.  lUd.  abroad.) 

THE  TECHNICAL  TESTING  OF  YARNS  AND  TEX- 
TILE FABRICS.  With  Reference  to  Official  Specifica- 
tions. Translated  from  the  German  of  Dr.  J.  HERZPELD.  Second 
Edition.  Sixty-nine  Illustrations.  200pp.  Demy  8vo.  Price  10s.  6d. 
net.  (Post  free,  10s.  lOd.  home  ;  11s.  abroad.) 

DECORATIVE  AND  FANCY  TEXTILE  FABRICS. 
By  R.  T.  LORD.  For  Manufacturers  and  Designers  of  Carpets,  Damask, 
Dress  and  all  Textile  Fabrics.  200  pp.  Demy  8vo.  132  Designs  and 
Illustrations.  Price7s.6d.net.  (Post  free,  7s.  lOd.  home;  8s.  abroad.) 

THEORY  AND  PRACTICE  OF  DAMASK  WEAVING. 
By  H.  KINZER  and  K.  WALTER.  Royal  8vo.  Kiyhti-en  Folding  Plates. 
Six  Illustrations.  Translated  from  the  German.  110pp.  Price  8s.  6d. 
net.  (Post  free,  9s.  home  ;  9s.  6d.  abroad.) 
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FAULTS    IN    THE    MANUFACTURE    OF 

GOODS  AND  THEIR  PREVENTION  By  NICOLAS 
KKIHKM.  Tranalated  from  the  Second  German  Kdition.  Crown  8*0. 
uatratiooa.  I7O  pp.  l>rict  Sa.  net.  <Poat  free.  §•  4j 
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SPINNING  AND  WEAVING  CALCULATIONS,  especially 
relating  to  Woolkna.  Prom  the  German  of  N.  Kmana.  Thirty  lour 
!i!u  •  Tabk*.  160pp.  DemyMvo.  1904  IVnrc  !••. «L Mt 

(P  •»«.  lOd.  h..  .broad.) 
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WATERPROOFING  OF  FABRICS.     By  Dr.  S. 

Crown  8vo.    104pp.    »  IUu».    Price  Sa.  net.     (Poat  free.  Sa.  9d.  home . 
5a.  4d.  abroad.) 


HOW  TO  MAKE  A  WOOLLEN    MILL    PAY.      By  Jon* 
MACKIR.    Crown  8vo.     76  pp.     Price  Ba.  td.  net.    (A>at  ftrte.  la.  M. 
;  3a.  lOd.  abroad.) 

Content*. 
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